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Vol.  XVII.  JUNE  to  DECEMBER,  1877.  No.  100. 


Stated  Meeting,  May  20^A,  1877. 

Present,  12  members. 

Vice-President,  Mr.  Price,  in  the  Chair. 

Prof.  Geo.  Stuart  and  Dr.  Rothrock,  newly-elected  mem- 
bers, were  introduced  to  the  presiding  officer  and  took  their 
seats. 

A  letter  accepting  membership  was  received  from  Mr.  J. 
Douglass,  dated  I'hrniixville,  Pa.,  May  8,  1877. 

Letters  of  envoy  were  received  from  the  R.  Academy  at 
Amsterdam,  December  1,  1876,  and  from  the  U.  S.  De- 
jiartment  of  the  Interior  at  Washington. 

Letters  of  acknowledgment  were  received  from  the  R.  A. 
Amsterdam,  January  6,  1877  (95,  97);  B.  S.  KH.,  May  10, 
1877  (90,  98);  Dr.  Green,  Lib.  Rensselaer  Pol.  Inst.,  May 
11,  1877  (Cat.  I-IL). 

Donations  were  received  from  the  R.  A.,  Amsterdam  ;  Ger. 
Geol.  Soc,  Berlin;  Zool.  Gart.  Frankfort;  N.  H.  S.  Leiji- 
sig ;  R.  A.  d.  L.,  Rome ;  Vaudois  Soc.  Lausanne ;  Geog. 
Soc.  and  Rev.  Pol.  Paris,  and  Nov.  Met. ;  B.  H.  Jf .  S. ;  Mr. 
Hubert  Howe  Bancroft,  of  New  York ;  Mr.  W.  E.  Dubois ; 
Penn  Monthly ;  Med.  News  and  Lib.  Philadelphia ;  Corns. 
2d  Geol.  Sur.  Pa. ;  Howard  University,  Washington,  D.  C. ; 

PROC.  AHEB.  PHILOS.  SOC.  XVII.  100.  A.      PRINTED  JAN.  8,  1878. 
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Dr.  Rofije/s* moved  the  following  Resolution  : 

Fesolcsft,»^t}i\RX  in  view  of  the  originality,  merit  and  success  of  Mr. 
Woojtten'§*i5rocess  for  utilizing  coal  waste,  Mr.  Wootten  be  awarded  the 
premfoip  above  referred  to. 

/jirfjer  discussion  on  which  resolution  it  was 

•  •[li^ohedy  That  the  Report  be  recommitted  to  the  Committee,  with  in- 

felyflctions  that  all  competing  methods  be  considered  by  the  Committee 

••'.Vhich  shall  be  presented  to  its  consideration  within  three  months  after 

•\/.  "public  advertisement  by  the  Society  in  two  city  papers  once  a  week  for 

three  weeks  ;  the  function  of  the  Committee  being  clearly  understood  to  be 

to  report  on  the  success,  the  originality,  and  the  merits*  of  the  process. 

And  the  Society  was  adjourned  at  11  o'clock,  p.  m. 


Stated  Meeting,  My  20th,  1877. 
Present,  16  members. 

Vice-President,  Mr.  Fraley,  in  the  Chair. 

Prof.  H.  Draper,  a  newly-elected  member,  was  introduced 
to  the  presiding  officer  and  took  his  seat. 

Visitor,  Mr.  Wallace,  of  Ansonia,  Conn. 

A  photograph  of  Mr.  Sears  C.  Walker  was  received  from 
the  Smithsonian  Institution,  for  the  album. 

Letters  of  acknowledgment  were  received  from  the  R.  S. 
of  Tasmania,  Dec.  27,  1876  (92,  93,  94) ;  R.  D.  A.  Copen- 
hagen, June  16,  1877  (96,  98);  N.  H.  Union  at  Bremen, 
July  1,  1877  (96,*  98)  (*  asks  for  97  not  received) ;  A.  d. 
L.  Rome  (97) ;  Triibner  &  Co,  London,  June  29,  1877  (96,* 
98) ;  N.  Hampshire  Hist.  Soc.  July  2,  1877  (99) ;  and  the 
Chicago  Hist.  Soc.  June  14  and  29, 1877  (94,  95,  96, '97,  98). 

Letters  from  the  R.  Acad.  Berlin,  June  15,  July  2,  were 
received,  requesting  missing  pages  Proc,  Vol.  VII,  pp.  121- 
163,  and  Vol.  IX,  1870,  plates  6,  7,  8. 

A  letter  from  the  Bureau  of  Education,  Washington,  D. 
C,  was  received,  requesting  replies  to  inquiries  respecting 
meetings  and  publications. 

*  Mr.  Briggs  wished  the  attention  of  the  Society  to  be  drawn  to  a  clerical  error 
in  the  printed  Proceedings  of  December  1,  1876,  whereby  the  word  " merits'' 
was  omitted. 


Lettera  of  envoy  were  received  from  the  H.  Korw.  TJni- 
jveraity;  K,  K.  Z.  B.  G.  Vienna;  N.  G.  Bamburg;  and  the 
V-  S.  Depart.  Interior,  Washington. 

Donations  for  the  Library  were  received  from   the  R.  S. 

ITaBiniiniH ;  Phya.  C.  Obs.   St.  Peterabiirg;  R.   Nor.    Univ. 

Oliristiania ;  K.  K.  Geol.  R.  Vienna;  Anthro.  G.  and  K.  K. 

.  B.  G.  Vienna;    D.  Geol.  (i.  Berlin  ;    K.  L.  U.  A.  D.  N. 

iden  (witli  a  lelter  cequesting  a  renewal  of  the  old  cor- 

Prespondence*) ;  Ed.  llims   und   Landwirthechaft  Kalendar, 

Manich;  V.  f.  K.  u.  A.  Dim;   N.  H.  G.  Bamhurg ;  A.  d. 

L.    Borne;   Portuguese   Coinmissionei-s   to   the   Centennial 

Exhibition;  S.  de  Geog., E<].  Annales  dea  Mines, and  Revue 

IPolitique,   Paris;   R,    A.    Brnsaels;    Astronomical   Society, 

Ifioyal  J!.  of  Antiquaries,  Zoological   Society,  and   Xature, 

rOiidon ;  R.  Cornwall   Pol,  Society ;  N".   H.  S.   Newcnstle- 

■■ttpon-Tyue;  Director  of  Geol.  Survey,  Canada;  Ed.  Cana- 

idian  Jnunial  of  Science:  Essex  Institute;  A.  Acad.  A.  and 

;  Boston  N.  II.  S.;  Mass.   State   Board  of  Health  ;  S.  II. 

kstulder,  Cambridge;  Ed.  Science  Observer,  Boston;  Am. 

raToor.  Science  and   Arts;  Yale  College;  Geol.  Survey  >rew 

Fork,  Prof.  Hall,  Albany;  Young  Men's  Association,  But- 

alo;  Acad.  N.  S.   Philadelphia;  Franklin  Institute ;  Jour. 

Pharmacy;  Jour,  of  Med.  Sciences;  Med.  News  and  Li- 

Ijbmry;  Penn  Monthly;  E.  D.  Cofw,  Philftdel]thia;  Peahody 

jlntfitnie,    Baltimore;     Dep.    Int.     Washington;     ('hicago 

ftAcad.  Sciences:  Etl,  Botanical  Gazette,  Ind. ;  M.  Bavc-ena, 

(Mexico. 

■On   niolion  of  Dr.  LeConte,   it   was  resolved  that  the 

i  Kiiifl.  Leot)otd.  Carol.  Acndeinie  at  Dre.sdeu  be  restored  to 

»  place  on  rlie  list  of  correspondents,  and  that   it  be  sup- 

;died   with  nil  missing  volumes  of  Tmnsactions  and  nnm- 

ten  of  Proceedings  as  far  as  j>oasible.     (See  Mar.  ^S,  187G.) 

Dr.  Draper  read   and   explained  a  ]>a];ier,  entitled  "  Dis- 

overy  of  Oxygen  in   the  Sun   by  Photography,  and  a  new 

I  tliooij  of  the  Si>lar  Siieclrum,  by  Prof.  Henry  Draiwr,  M.D," 

Prof.  Barker  expressed  his  pleasui-e  at  hearing  this  [lajier, 

I  wbioli  in  his  tipiuion  was  the  most  important  contribution 


6 

to  Solar  Physics  made  in  America  in  this  century.  Grant- 
ing tlie  fact  of  the  existence  oi  bright  lines  in  the  solar  spec- 
trum, and  no  one  after  seeing  Prof.  Draper's  photographs  on 
collodion  could  doubt  the  fact,  all  the  new  views  expressed 
in  this  paper  follow  as  a  matter  of  course.  The  bright  lines 
are  not  only  clearly  apparent  when  looked  for,  but  are  nu- 
merous. 

Mr.  Chase  joined  in  the  tribute  of  merited  admiration  for  Dr.  Draper's 
brilliant  discoveries,  and  suggested  that  a  possible  explanation  for  tlie  dif- 
ferent action  of  different  elements  might  be  found  ift  differences  of  density 
and  elasticity. 

W.  M.  Hicks  (L.  E.  and  D.  P.  Mag,  June  1877),  by  special  assumptions, 
and  by  a  mistake  in  calculation  (see  his  note  in  P.  Mag,  .July  1877),  ob- 


c' 


tains  the  ratio  —  =:  1.423.  He  says  :  "If,  then,  the  two  atoms  of  a  molecule 

have  separated,  there  seem  only  two  ways  of  accounting  for  it.  Either 
their  relative  motion  becomes  so  large  as  to  overcome  the  force  of  attrac- 
tion, or  some  external  force  must  act  upon  them,  which  can  be  nothing 
less  than  a  reaction  between  them  and  some  other  molecule.  The  latter  is 
the  hypothesis  I  have  adopted  in  the  following  investigation."  My  own 
ratio,  based  on   relative   motions    (Proc.  Am.  Phil.    Soc,    xiv.,  651).  is 

c' 

—  =  2  r^  —  (r'^  -|-  4)  =  1.423.     This  coincidence  is,    of   course,    purely 
c 

accidental,  but  it  is  none  tlie  less  curious.  The  reasoning  upon  which  it  was 
based  seems  to  justify  both  my  own  views  of  the  kinetic  energies  in 
perfect  gases,  and  Hicks's  view  of  the  importance  of  temperature  relations 
in  coercible  gases. 

In  a  mass,  like  the  Sun,  which  is  presumably  iil  or  near  the  point  of  dis- 
sociation, gaseous  permanence  and  gaseous  density  would  both  contribute 
to  a  change  of  elliptic  into  linear  radial  oscillations,  which  would  have  nc- 
quired  their  mean  velocity  at  points  ranging  between  alxmt  180,000  miles, 
and  260,000  miles  above  the  Sun's  surface.  It  is,  therefore,  quite  possible, 
especially  if  hydrogen  is  metallic,  that  oxygen,  carbon,  and  other  non- 
metals,  may  have  greater  centrifugal  tendencies  than  hydrogen  and 
metallic  va]K)rs.  Perhaps  spectroscopic  observations  near  the  Sun's  poles 
may  present  some  contrasts  with  equatorial  observations,  which  will  help 
towards  a  settlement  of  the  question. 

Prof.  Barker  communicated  a  "  Note  on  the  exactitude  of 
the  French  normal  fork;  a  reply  to  the  paper  of  Mr.  A.  J. 
Ellis;  by  Rudolph   Konig,  Ph.D,"  of  PariB^  and  said   that 
the  matter  was  one  of  great  importance ;  for  if  Mr.  Ellis' 
attack  could  be  sustained  no  confidence  could  be  placed  in 


■tkI  therefore  no  uao  coiild  be  niaJe  by  physicists  of  the  large 
■n<l  valuable  instruments  in  the  physical  laboratory  of  the 
TTniversity  of  Pennsylvania  made  by  Dr.  Ktiuig,  of  Paris. 
He  Vfaa  happy,  therefore,  to  be  able  to  place  on  record  so 
»mplete  a  refutatinn  of  the  unwarranted  assertions  of  Mr. 
Ellis  by  the  aid  of  Prof.  Helniboltz  and  Prof,  Meyer  of 
Boboken. 

Prof.  Lesley  communicated  a  paper,  entitled  "Note  on 
he  pn>bable  derivation  of  Manapioi;  from  the  Egyptian 
iiiula  Ma/eru  after  proper  names,"  and  explained  his 
nriuw^  of  the  ftpitearance  of  such  sacerdotal  terms  in  early 
pmos  on  the  monuments  of  Egypt  and  in  later  times  in  the 
Sbteroture  of  Greece  and  Rome.  He  suggested  the  possible 
(tyraology  of  ..i,}!"?,  '•i,9f'Sai!<iu»  (=£vJa!/i<uv)  from  the  Egyjitian 
tf/>,  arp,  vine,  wine,  in  the  sense  oi  jwnmdus,  J03-OUS  :  while 
a  corresponded  to  the  Hebrew  harak,  Iteata-'',  blessed.  In 
i  manner  the  lat  of  the  monuments  reappears  in  the  Latin 
iMftu,  safe,  secure,  jiermanent,  unshakeable,  and  possibly  in 
otHs,  the  cosmos,  or  established  order,  Ac. 

Prof.  Chase  suggested  a  mode  of  reaching  the  demonstra- 
loD  of  bright  lines  In  tlie  aolar  ai>ectrnm  by  mathematical 
relations  Ijetween  four  elementary  formulie  of  the  solar  eya- 
tetn  based  on  the  nebular  hyfiofhesis. 
Prof.  Coi^e  communicated  two  papers,  entitled,  "  On  a  new 
jctes  of  Atlocidie  from  the  Tertiary  of  Georgia;"  and 
pTenth  Contribution  to  the  Herpetology  of  Tropical  Amer- 
;  by  E.  I).  Cope." 
Upon  a  report  from  Mr.  E,  K.  Price,  Chairman  of  the 
"bromittee  ou  the  Michaux  Legacy,  it  was 

Btfdtad,  That  tlirw  copifs  uf  llie  Jiiurnii]  nf  Pon-Blry  be  subscribeO 
"  r,  out  of  tlieMirlitiiix  Legacy:  one  ftirt.lie  9"&ety  ;  one  for  [lie  Professor 
f  Butany,  Lecturer  in  lliu  ParK  :  iinil  (mt>  fur  the  use  of  the  Committee 
B  tha  Micbnax  I^gncy. 

On  motion  of  Prof.  Barker,  a  vote  nf  thaniis  was  passeil  to 
I  Prof.  Draper  for  the  gift  of  the  excellent  illustrations  ac- 
f-eoiDpanying  his  pa]>er. 

Pending  nominations  Nos,  K3tJ,  837,  838,  were   read  and 
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bullotted  for,  and  on  a  scrutiny  of  the  ballot  boxes,  the  fol- 
lowing {persons  were  declared  duly  elected  membera  of  the 
Society : 

Mr.  H.  C.  Humphreys,  Chemist,  of  Philadelphia. 

Prof.  1.  I.  Sylvester,  of  Johns  Hopkins  Univ.,  Baltimore. 

Mr.  John  Ericsson,  of  New  York. 
And  the  meeting  was  adjourned. 


Stated  Meeting^  August  \lth^  1877. 

Present,  8  members. 

Secretary,  Dr.  LeConte,  in  the  Chair. 

Letters  acknowledging  the  receipt  of  Proceedings,  94  to 
99,  were  received  from  the  R.  Observatory  at  Greenwich  ; 
the  Radcliffe  Observatory;  Philosophical  Society  of  Liver- 
pool; the  East  Tennessee  University;  Poughkeej^sie  N.  H. 
Society ;  Wisconsin  Hist.  Society ;  Library  of  Congress  ; 
Public  Library  of  New  Bedford ;  Library  of  Yale  College  ; 
Northern  Academy  of  Hanover,  Ind. ;  U.  S.  Coast  Survey 
Office  ;  American  Journal  at  New  Haven  ;  Linnean  Society 
at  Lancaster ;  Buftalo  N.  H.  Society ;  Prof.  L.  Riitimeyer^ 
John  L.  Campbell,  C.  F.  Brackett,  C.  E.  Dutton,  W.  A. 
Hammond,  E.  Goodfellow,  T.  L.  Kane,  Thomas  Hill,  P.  F. 
Rothermel,  R.  S.  Williamson,  Jos.  LeConte,  John  LeConte, 
Cleveland  Abbe,  J.  F.  Clarke,  Joseph  Henry,  M.  F.  Long- 
streth,  Jas.  D.  Dana,  and  C.  A.  Young,  now  of  Princeton. 

Donations  for  the  Library  were  received  from  the  R. 
Academies  at  Berlin  and  Brussels  ;  the  Antiquarian  Society 
at  Copenhagen  ;  M.  Chabas  ;  M.  L.  Hugo  ;  tlie  Geographical 
Society  and  Revue  Politique,  Paris  ;  the  Observatories  at 
Madrid,  Mexico,  Buenos  Ay  res  and  Cordoba ;  the  R.  Astro- 
nomical and  Zoological  Societies  and  London  Nature:  the 
Philosof>hical  Society  at  Glasgow ;  the  Canadian  Naturalist ; 
Government  of  Canada  ;  Peabody  Museum  at  Cambridge  ; 
Appalachian  Club;  American  Antiquarian  Society  ;  Whelp- 
ley  and  Storer ;  Silliraan's  Journal ;  Mercantile  Library  of 


[Few  York  :  >i.  .1.  Hist.  Society  ;  Franklin  lust i lute;  Jour. 
'  Pharm&cy  :  News  and  Library  ;  Peuii  Monthly  ;  Mr,  T. 
Ileehaa;  V.  S.  Weatlier  Bureau;  Botanical  Gazette,  Hano- 
ter,  Ind. ;  B.  S.  Lytaau,  Tokei ;  aud  Prof.  A.  Liversidge,  ot 
Sydney,  N.  S.  \V. 

I  The  death  of  Prof.  Dr.  Frederick  August  Tholuck,  ut 
"die  an  der  Saale.  June  10,  aged  78  years,  was  announced, 
with  remarks  by  the  Secretaries. 
The  death  of  W.  Timothy  Abbot  Conrad,  in  Trenton,  N. 
.,  August  8,  aged  73  years,  was  announced,  with  reinarks 
'  Prof.  Cope. 
I  Dr.  Ueuth  read  his  eleventh  contribution  from  the  Labora- 
Jftry  of  thi'  University  of  Pennaylvania,  entitled  "On  Some 
ffellurium  and  Vanadium  Minerals  ;  by  F.  A.  Genth," 
t  Prot  Cope  exhibited  and  described  some  recently  discoy- 
1  foeaiW,  one  of  which  was  a  cast  of  a  gar-pike,  of  sup- 
late  tertiary  date,  to  whifh  he  assigned  the  provi- 
tonal  name,  Clasks  cuneatus — a  jioaaible  link  between  the 
istiuct  and  living  geneni  of  that  family. 
•  Ue  communicated  also  a  jratwr,  entitled  "On  some  new 
r  little  known  Reptiles  and  Fislies  of  the  Cretaceous,  No, 
i,  of  Kaurtae,  by  E.  D.  Cope." 

I  Mr,  Briggs  ailded  some  [loiutft  to  his  previous  paper  on 
Vena  rontrartu,  and  made  some  remarks  on  the  oniia- 
woQ  from  text-books  of  the  elementary  fact  that,  whereas 
UDsyatemattcatty  balanced  fly-wbeel  runs  steadily  and 
Ijrithout  injury  to  its  housings  ao  long  aa  its  rate  of  rotation 
pffen  no  change,  the  contrary  is  the  case  wlien  its  rate  is 

nle<l  or  accelerated. 
I  Tlie  minutes  of  the  last  meeting  of  the  Boanl  of  Officers 
1  Members  in  Council  were  read,  and  it  was  then,  on  mo- 


t  StwUtJ.  Tlmt  iliu  Uiiricon  applioilioiiB  for  ilii'  in'einium  for  n  coulUirt 

himltig  npiutmliis  »ltcmi1  by  the  Society,  ilius  tiir  rL-culvuil,  lie  rcrerrod  to 

«  C'nmmitiw  rjniskluring  the  award  of  ilie  premium  ;  and  ili«i  tlie  Com- 

I*  bo  tviiientrtl  in  prepurt'  u.  (iroper  tbrm  of  tulvertlscmeni  in  oixotA- 

«  wllU  »  rui«nl  r«t»lutii>ii  nC  the  Sociuly. 

I  On  motion  it  was  ordered  that  the  name  of  the  Daven- 

moc.  amkr.  rHiLo.*  *oc,  xvii,  lltO.  ii.     phisteu  jas.  8.  1878. 
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port  Academy  of  Sciences  be  placed  on  the  List  of  Corres- 
pondents to  receive  the  Proceedings  from  the  year  1870 
onwards. 

And  the  meeting  was  adjourned. 


Stated  Meetingy  September  2\st^  1877. 

Present,  12  members. 

Vice-President,  Mr.  Fraley,  in  the  Chair. 

Visitor,  Mr.  A.  E.  Carpenter,  of  Philadelphia. 

Letters  accepting  membership  were  received  from  Mr. 
John  Ericsson,  dated  New  York,  July  1 ;  from  Mr.  11.  C. 
Humphrey,  dated  Seabrook,  Conn.,  August  10;  from  Prof. 
J.  J.  Sylvester,  dated  St.  John's  College,  Cambria,  August 
11 ;  from  Prof.  James  Geikie,  Perth,  Scotland,  August  14, 
1877. 

A  photograph  for  the  Album  was  received  from  Mr. 
James  Geikie. 

Letters  of  acknowledgment  were  received  from  Prof. 
Steenstrup,  Copenhagen,  August  31(99);  Royal  Zoological 
Society,  Amsterdam,  July  14  (96,  98) ;  M.  Henri  de  Saus- 
sure,  Greneva,  August  15  (96,98);  Bureau  des  Longitudes, 
Paris,  July  18  (96,  98);  Royal  Society,  Edinburgh,  August 
8(96,98);  Natural  History  Society,  Northumberland,  &c., 
August  22  (96,  98). 

Letters  of  envoy  were  received  from  the  Royal  Society  of 
New  South  Wales,  July  11, 1877  ;  S.  de  Geographic  Com- 
merciale  de  Bordeaux,  June  1 ;  Meteor.  Office,  London,  July, 
1877  ;  Mr.  H.  S.  Eddy,  Cincinnati,  Ohio,  August  28. 

A  letter  was  received  from  Mr.  Ludwig  Mejer,  Secretary 
of  the  Natural  History  Society  of  Hanover,  informing 
the  Society,  that  Nos.  96  and  98,  sent  to  Prof  Stromeyer, 
had  been  given  on  the  death  of  that  member  of  the  Society 
to  the  Society  in  Hanover,  and  requesting  that  the  gift  be 
confirmed,  and  the  transmission  of  Proceedings  be  continued 
on  the  basis  of  exchanges. 
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Ou  inotion  the  title  of  tlie  Nat.  His.  Society  of  llanover 
«  ordered  to  be  placed  oii  the  list  of  CorresjHinding  Socie- 
s  to  receive  tlie  i'roceediugs. 
Donations  for  the  Library  were  receiveil  fmm  the  Dejiart- 
ineiit  of  Mines,  Victoria,  N.  H.  W. ;  Imp.  R.  Academies  at 
Berlin,  Rome  and  Bruanels ;  the  Society  at  Augsburg  ;  Geo- 
iphical  Society  and  Aiinales  des  Mines,  and   R,  Politique 
t  Paris;  Society  of  Antiquaries ;  Nature  and  Cobdeii  Club, 
ondon;  Boston  S.  N.   IT,;  Sillinian   and   Dana;   College 
*  Physicians,   Penn  Monthly,  Franklin  Institute,   Amer. 
Jour,   of    Pharmacy,    Medical     News,    and    E.     D,    Cojte, 
iof  Philadelphia;  Mr.  John   Ericsson  of   New  York;  Prof. 
.  D.  Eddy  of  Cincinnati  ;  and  the  Mexican  Meteorologi- 
sat  Observatory. 
The  death   of   I'rof.    Louis    Stromeyer,  at   Hanover,  in 
1st,  187y,  was  announced  by  the  Secretary. 
B  death  of  Mr.  Robert  Were  Fox,  at  Falmoutli,  Eng- 
ind,  July  25,  in   the  88th  year  of  hia  age,  waa  announced 
I  by  the  Secretary. 

Prof.  Sndtler  conmiunieated  verbally  his  jiei-sonal  observa- 
tions of  collections  of  so-callod  I'araftine  from  aixiund  the 
ptpe^  and  boru  holes  of  the  Oil  region,  and   his  laboratory 
I  detuoustration  that  it  was  a  mechnuical  emulsion  of  gas  and 
i  WRt«r  condensed  upon  the  snrtaces  from  which  it   is  col- 
Ijected. 

Prof.  Sadtler  promised  aoon  to  give  the  finished  results  of 
i  investigations  in  the  Laboratory  of  the  University  into 
»  nature  of  the  natural  gases  emitted  by  the  oil  wells.  He 
»  already  discovered  that  the  higher  hydro-carbons  of  the 
1  gas  series  are  really  present  iu  these  gases  almost  uni- 

I  description  of  the  Spouting  Wilcox  Well,  No.  1.,  in  Mc- 
II  county,  by  W,  Charles  A.  Ashbnrner,  of  the  Qeolog- 
Survey  of  Pennsylvania,  with  a  graphical  representation 
f  the  time,  order,  and  height  of  a  series  of  j5ts   from   it, 
^Iru  read  by  the  Secretary. 

Mr.  Brigga  explained  why  and  how  this  pbem 
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paroxysmal  ejection  from  a  bore  hole  can  only  occur  in  case 
the  upper  section  of  the  hole  has  a  larger  diameter  than  the 
lower. 

The  first  of  the  series  of  colored  geological  county  maps 
of  Pennsylvania,  in  preparation  by  Mr.  Julius  Bien  of  New 
York,  to  illustrate  the  reports  of  progress  of  the  Assistant 
Geologists  of  Pennsylvania,  viz:  a  map  of  Fayette  county^ 
was  exhibited  by  the  Secretary,  who  said  that  its  chief  value 
consisted  in  its  careful  differentiation  of  the  Coal  Measures 
into  four  series,  its  exhibition  of  all  the  isolated  patches 
left  by  erosion,  and,  in  general  terms,  the  completeness  of  its 
outcrop  lines,  carefully  traced  as  they  had  been  by  its  author^ 
Prof.  J.  J.  Stevenson,  on  foot,  throughout  the  district.  A 
copy  of  the  old  geological  State  map  of  1842  (published  in 
1858)  was  exhibited  to  show  the  contrast,  and  the  progress 
of  our  knowledge  of  local  geology  of  the  State,  as  well  as 
to  illustrate  the  difterent  way  in  which  the  second  survey  of 
the  State  can  be  carried  on,  owing  to  more  fortunate  cir- 
cumstances. 

Prof.  Chase  placed  upon  the  blackboard  some  of  his  results 
in  a  search  (by  request  of  Professor  Draper  of  New  York) 
for  some  harmonic  series  of  lines  in  the  solar  spectrum.  He 
gave  the  coincidences  which  appear  in  the  case  of  the  Gold 
lines,  the  Barium  lines,  and  especially  of  Frauenhofer's  dark 
lines,  and  concluded  with  an  earnest  protest  against  the 
assumption  that  such  coincidences  can  be  merely  accidental. 

Pending  nomination  No.  839  was  read. 

The  following  report  was  read  by  Mr.  Price,  as  Chairman 
of  the  Committee  on  the  Michaux  Legacy  : 

**  At  a  meeting  of  the  (yoinmiitee  on  the  Michaux  Legacy,  of  the  Aiuer. 
Phil.  Society,  lield  September  8,  1877,  present  F.  Fraley,  Eli  K.  Price, 
Wm.  M.  Tilghman,  and  J.  B.  Townsend,  it  was 

''  Besolred,  That  out  of  the  reserved  interest  of  the  Legacy,  trees  from 
Fairmount  Park  be  planted  in  the  grounds  of  the  University  of  Pennsyl  - 
vania,  not  to  exceed  in  cost  one  hundred  dollars  ($100). 

''Resolved,  That  it  is  recommended  to  the  Park  Commissicmerstosupph' 
the  trees  for  the  above  purpose,  as  far  as  suitable,  from  imi>ortations  made 
by  the  Society's  appropriations  to  the  Park  Commission  out  of  the  Income 
of  the  Michaux  Legacy." 
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Haupt,  C.  E.  Eastern  Division  ;  Gen.  Hermann  Haupt,  Chief 
Engineer  ;"  was  received  from  Gen.  Haupt. 

In  handing  in  this  conimunication  the  Secretary  explained 
the  object  of  the  survey,  and  the  high  value  attaching  to 
this  the  first  accurately  measured  and  leveled  section  across 
Pennsylvania  and  Maryland  ;  the  use  it  will  be  to  the  topo- 
graphical and  geological  surveys  of  the  State  ;  and  certain 
features  both  of  resemblance  and  contrast  which  it  presents 
to  the  long  sections  across  the  State  prepared  from  less  accu- 
rate data  in  1841,  and  published  in  1858. 

Another  communication  on  the  same  subject  was  received 
from  Mr.  0.  Barrett,  Jr.,  C.  E.,  entitled  :  "A  list  of  eleva- 
tions above  mean  tide  through  the  county  of  Indiana  in 
Pennsylvania ;  from  notes  of  survey  under  Gen.  H.  Haupt, 
for  the  Seaboard  Pipe  Line." 

Pending  nomination  No.  839,  and  new  nominations  Nos. 
840,  841,  842  were  read. 

The  following  Report  of  the  Curators  was  read  by  Dr. 
Cresson : 

"The  Curators  respectfuUy  report  in  reference  to  the  deposit  in  the 
Academy  of  Natural  Scientes  of  the  Stone  age  Relics,  received  from  Mrs. 
C.  E.  G.  Pcale,  that  they  consider  that  for  the  present  it  will  be  a  proper 
disposition  of  the  collection.  They  recommend,  that  after  proper  assur- 
ance that  the  building  of  the  A.  N.  S.  is  fire- proof,  in  accordance  with  the 
terms  of  the  bequest,  the  transfer  be  made,  subject  to  the  usual  agreement 
as  to  return  upon  demand.  The  following  letter  from  Mr.  Patterson,  Ex- 
ecutor, assures  the  Society  that  thi  proposition  has  his  concurrence,  and 
that  they  shall  not  be  put  to  expense  for  making  the  transfer  or  setting  up 
the  relics  in  cases. 

"Philadelphia,  October  2,  1877. 

Messrs.  Tyndale  and  others^  Curators  of  the  A.  P.  8. 

Gentlemen  .•—Referring  to  the  Proceedings  of  the  Society  on  November 
19,  1875,  in  reference  to  the  bequest  of  Stone-age  Relics  made  by  Mrs.  C. 
E.  G.  Peale,  I  ask  your  further  consideration  and  that  of  the  Society  to 
providing  a  place  of  deposit  for  the  collection  where  it  may  be  open  to  the 
inspection  of  the  public. 

"Mrs.  Peale's  bequest  is  conditioned  on  the  collection  being  lodged  in  a 
fire-proof  building ;  and  it  now  lies  in  the  building  of  the  Philadelphia 
Saving  Fund  Society,  but  is  boxed  up  so  as  to  be  unavailable  for  examina- 
tion.    Tliis  disposal  of  the  collection,  while  technically  in  compliance  with 
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t  Will,  due*  no[  carry  onl  whul  I  know  to  buvu  been  the  wishes  fif  llii 
rould  rcspet'iniTly  suggest  Ilial  an  arrHUgenieat  could  prob- 
f  \m  nuule  wUU  tlie  Acftdfamy  of  Nmural  Btienccs  to  receive  tbe  collec- 
«  deposit  by  tlie  Society,     If  ibat  can  be  done,  I  would  cheerfully 
y  expense  of  making  Lbii  transfer  and  wtiiog  the  relics  in 

Yours  respectfully. 

ROBERT  PATTERSON, 

Oq  motiou  of  Dr.  Creeson,  it  was  then 

AtMlMrf.  That  the  Curnlora  be  directiMl  So  Irajigrer  the  collpctloD  of 
Mie-«ge  KeliCB,  received  ttom  Mrs.  C.  E.  0.  Peule,  to  the  cnalody  of  iLe 
idamy  of  Nnlura)  Sciences,  in  uccorilaace  wltli  their  recommenilBliou 
m  dat«. 

\  Rngerti  made  nn  explanation  in  behalf  the  Coal  Slack 
reniinm  Committee,  stating  that  the  absence  of  membere 
■umittee  during  the  summer  holidays  had  ma<ie  a  full 
meeting  of  the  Committee  difficult  to  obtain;  that  conse- 
(laently  no  action  had  been  taken  by  the  Committee  on  the 
Society's  resolution  of  August  17,  to  advertise  the  Premium ; 
that,  neverthelesH,  Mr.  Briggs,  one  of  the  Committee,  had 
given  extensive  publicity  to  the  intentions  of  the  Society 
throngh  lii^  own  private  correspondence  and  by  an  article  in 
the  Iron  Age,  which  he  read ;  and  he  desired  therefore  to 
know  whether  further  advertisement  would  be  deemed 
neceaeary. 

I  In  the  courae  of  the  debate  which  ensued,  and  at  one 
bge  of  which  Mr.  Fraley  left  the  chair  for  the  purpose  of 
rticipating  in  it,  Mr.  Price  taking  the  chair  for  the  i-estof 
e  evening,  Mr.  Briggs  offered  the  following  resolution  : 
riBuelMil,  That  tlie  following  twlveriisemont  be  made  public,  signed  by 
le  Seunttarles  -. 

"  Prtmium  for  the  successful  utiliznlion  of  Anthracite  Coiil  Dust. 
"Tlie  Araeriean  Pbiloeopbical  Society  of  Philtidelphia  liuving  v«led  to 
~!r  a  premium  of  f  fK)0  '  for  the  successful  utilization  of  anthracite  coal 
L  tu  be  cum|>ett^il  fur  undi'rnilesof  the  Society, "public  notice  Is  hereby 
n  Iliat  appliratious  for  ihe  premium  will  now  be  received,  and  that  all 
b  M  may  bu  presunted  within  three  months  of  the  date  of  this  adver. 

mi  will  lie  considered  as  competing  for  the  same, 
"lomnuderingthenwanl  for  premium  the  Society  will  not  only  requirfi 
il  tbe  ptocew  proavDied  shall  successfully  accomplish  the  rwult,  but  that 
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the  utilization  shall  be  shown  to  be  advantageous  and  profitable  in  the  gen- 
eral markets  for  anthracite  coal,  and  shall  have  become  a  practical  substi- 
tute for  what  is  now  considered  merchantable  anthracite. 

**Where  the  claim  for  the  premium  is  made  upon  any  alleged  invention 
or  discovery,  the  priority  or  originality  of  such  invention  or  discovery  will 
be  investigated,  and  no  premium  will  be  awarded  except  to  the  first  inven- 
tor or  discoverer  ;  but  when  the  claim  is  founded  upon  the  successful  in- 
troduction by  the  adaptation  of  known  processes  the  award  will  be  made 
to  the  person  or  persons  who  shall  liave  eflfected  the  public  use  primarily 
and  extensively. 

"Any  person  may  apply  for  this  premium  by  letter  addressed  to  the 
American  Philosophical  Society,  and  the  primary  application  need  only 
state  the  nature  of  the  process,  or  ground  of  claim,  and  the  address  of  the 
applicant. 

"Such  application  will  then  be  referred  to  a  Committee  of  the  Society 
before  whom  the  full  statement  of  the  facts  can  be  made,  and  by  whom 
they  will  be  considered  and  reiwrted  upon  for  action  of  the  Society  in 
making  the  award. 

Dr.  Rogers  moved  that  all  after  the  word  "  Resolved  "  be 
stricken  out  from  Mr.  Brigg's  resolution,  and  the  following 
be  substituted : 

Resolved,  That  no  advertisement  shall  be  made  until  a  basis  be  deter- 
mined by  the  Society  on  which  its  award  of  premium  shall  be  made. 

Pending  debate  on  which,  both  resolutions  were  with- 
drawn by  the  movers,  and  Mr.  Fraley  offered  the  following 
resolution,  which  was  accepted  by  Mr.  Briggs  and  Dr.  Rogers 
as  a  substitute  for  their  own  respectively,  and  was  passed : 

Beiolved,  That  the  Secretaries  of  the  Society  be  requested  to  prepare  and 
submit  to  the  Society  at  the  next  stated  meeting  a  form  of  advertisement 
for  applications  for  the  premium  on  "  Any  successful  process  by  which  the 
Anthracite  Coal-dust  may  be  economically  utilized."  (See  Proc.  A.  P.  S., 
Vol.  X.  p.  278.) 

And  the  meeting  was  adjourned. 


Stated  Meeting,  October  19th,  1877. 
Present,  12  meml)er8. 

Vice-President,  Mr.  Price,  in  the  Chair. 

A  photograph  of  M.  Mariano  Barcena  was  received  for 
the  Album. 

Letters  of   acknowledgment    were    received    from   the 
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^Ur  fttutU  .•/  SvrMffi  in  18711.7  nhult  f.ir  the  ftirpme  of  Rfttl/ying  Ike 
i  of  Baa  Ro'td  and  Oil  W^^U  LevtU  thn>„.jliout  North   Went  Peaa- 


If  J.  V.  Cahll,  Aewmtant  fiBiii.iKiiaT  IK  Chauuk  ok  the  8ubvev  of 
TH8  On.  Rbuionb. 

I    {lU-ut  bef<,ra  Ihe  Atntriean  Phihiop/tie-al  Sorieti),  -Vuy  4,  1877.) 

oatlemiil  hiu  hcri'tnrorc  Iteen  miule  tocnrnpareaDdadjUEt  tlio  levels  uf 
piKtmi^nxisliaes  nrRuil  Rotuls  interlacing  the  Oil  Regions  ;  C'imsequenll]' 
lilernlilu  miaapprelieDston  e.xisU,  not  oiilj  ue  to  the  true  uceon  lercls, 
^klto  aa  UHUerelntiveleTelsof  many  places  frequeutlyiiuoteil  and  lakcii 
a  ftam  whicli  to  calculate  Ihe  fell  of  tliesiirfiice  sunl  Btreams,  or  the 
il  or  (he  oil  roKka. 

pfttiiii  Ma  (Uiilrict  not  one  point  of  elevation  has  been  pronen  to  lie  cor- 
UuTisburg.  Pittsburgh  and  the  surface  of  Lake  Erie  are  tlie  near- 
reliable  [Kiints  we  have  ;  and  llieir  true  heights  above  ineau  ocean  lerel 
I  only  rownllj-  been  fixed  through  lite  well  directed  and  siic<M!BBfiil 
ts  of  Mr.  Jos.  T.  Qanlner,  Oeogmpher  to  the  United  States  Geological 
ftOcograpliiml  Survey  of  the  Territories,  under  the  charge  of  Dr.  P.  V. 
L,  Unltod  6tatt^B  Geologist. 

«  elovalioDb  above  mean  surface  of  the  A.tlantic  Ocean — Ilartiaburg 

',  Pltbbargh  741!',  nail  Lake  Brie  S73'— nrc  now  nilopttd  ;  and  From 

R  wv  propose  to  cnrry  forward  lUe  Rail  Itoad  linos  of  this  district,  to 

pkRs  Iheir  intersnctions  and  junctions,  and  lo  fix  nnd  adopt  certain 

la  of  deration  on  which  lo  hsae  our  ^otogical  work. 

1,  pcrhapa.  siiould  have  been  one  oftlie  first  tasks  of  the  Survey,  but 

^IBaUtriitl  for  It  oould  not  at  that  time  have  been  Imaiedlatcly  obtained, 

K  oTter  working  towards  the  point  f»r  three  years,  much  is 

Ming  >o  make  the  adjastnientas  complete  as  could  be  wished. 

«  rokd  most  closely  L-onnected  with  the  work  of  this  district,  is  the 
Uabargh,  Tllusville  and  Buffalo  Railway.  It  passes  through  the  heart 
of  tlie  Oil  Regions,  along  the  valleys  of  the  Allegheny  River  nnd  Oil  Creek 
from  Pitlshnrgh  to  C'orryand  Ihenoe  over  the  "divide"  to  Brockton.  Un- 
fortunauly,  its  levels  have  been  very  unreliable  ;  not  so  much,  as  we  dis* 
act,  now,  fmni  inaccuracy  in  the  original  instrumenial  work,  ns  from  a 
^  of  care  in  adjusting  the  (latum  planes  of  the  several  roads  composing 
it  cODtinuoiu  line,  to  ocean  level. 
«  elevalion  of  Oil  Oily,  based  on  these  levels  has  been  rariously  given 
i  MR'  lo  IMV  above  tide.*  Other  places  along  the  line  have  varied 
manner,  but  not  to  ho  great  a  degree,  t  There  was  also  a  want 
t  with  the  mllways  inlersectiug  it,  at  the  West  Pennsylvania 
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Rail  Road  Junction  ;  at  Red  Bank  ;  at  Parker's  ;  at  Oil  City  ;  and  at  Corry. 
In  1875  the  engineers  in  charge  of  the  A.  V.  R.  R.  re-leveled  its  track  from 
Kittanning  up  to  South  Oil  City,  but  their  work  was  bsised  on  the  Kittan- 
ning  bench-mark,  the  true  elevation  of  which  was  in  doubt.  So  that  pre- 
vious to  the  commencement  of  these  examinations  and  our  adjustment  of 
the  levels,  we  had  not  been  able  to  secure  a  single  elevation  along  the  A. 
V.  R.  R.  on  which  it  seemed  safe  to  rely. 

As  the  shortest  way  out  of  these  difficulties,  and  to  establish  some  reliable 
base  for  the  use  of  the  survey,  a  re-levcling  of  the  road,  as  far  as  might  be 
necessary  was  resolved  upon.  Accordingly,  early  in  February  1877,  3Ir. 
John  H.  Carll  and  Mr.  Arthur  Hale,  provided  with  a  superior  rail  road 
level  and  staff,  proceeded  to  Pittsburgh  to  commence  the  work. 

Every  facility  was  afforded  by  the  Chief  Engineer  of  the  Railway,  3Ir. 
H.  Blackstone,  to  whom  our  thanks  are  due  for  these  courtesies,  for  the 
examination  of  profiles  and  note  books,  and  all  the  data  of  use  secured  from 
the  office  of  the  Rail  Road  Company. 

Our  levels  were  commenced  at  the  Union  Depot  bench-mark  and  carried 
forward  continuously  to  the  old  Kittanning  bench-mark.  A  table  compar- 
ing the  results  with  a  Railway  profile,  is  api>ended.  It  shows  a  difference 
of  only  i^f^Q  of  a  foot  between  the  Railway  profile  elevation  of  the  Kittan  - 
ning  bench-mark  and  our  own  ;  and  establishes  the  height  of  this  bench  at 
809.04'  above  mean  surface  of  the  Atlantic  Ocean.* 

From  Kittanning  to  South  Oil  City  there  is  a  rise  of  299.20'  according  to 
the  R'lil  Road  levels  of  1875.  But  in  a  table  of  elevations  furnished  the 
Smithsonian  Institution  by  the  engineer  of  the  road  shortly  after  its  com- 
pletion, the  difference  between  the  same  points  is  given  as  298'.  The  lev- 
els  of  1S75,  consequently,  make  the  elevation  of  South  Oil  City  1009',  the 
old  levels  1008'. 

From  W.  Pennsylvania  Junction  our  re-leveling  was  carried  on  up  the 
Butler  Branch  Rail  Road,  to  Great  Bell  Citv.  Here  connection  was  made 
with  our  line  run  alon<i  the  oil  belt  by  Messrs.  Hatch  and  Hale  in  1875  and 
by  Messrs.  Chance  and  Hale  in  1876.  This  last  named  line  was  then 
adjusted  to  the  Pittsburgh  datum,  traced  back  to  Parker's  depot  and  found 
to  coincide  there  within  y*j  of  a  foot  with  the  Allegheny  Valley  Riiil  Road, 
corrected  elevation— thus  showing  a  very  reliable  circuit  from  Allegheny 
Junction  to  Great  Belt,  from  Great  Belt  to  Parker's  and  from  Parker's  back 
to  Allegheny  Junction.     So  far  the  levels  appear  to  be  satisfactory. 

From  Parker's  to  Oil  City,  the  following  check  was  kindly  furnished  by 
Mr.  D.  Jones  Lucas,  Resident  Engineer  of  the  Union  Pipe  Company.  Mr. 
Lucas  ran  a  line  of  levels  across  the  country  in  1875  from  Parker's  depot  to 
Oil  City  (Union  Dei>ot),  and  found  the  difference  in  elevation  to  be  118.9'. 
This  added  to  our  accepted  elevation  of  Parker's  889',  gives  1008'  as  the 
pro]>cr  height  of  Oil  City  (U.  Dep. )  which  is  0.45'  lower  than  the  South 
Oil  City  Depot. 

*  As  established  by  United  Stnt^^s  Coast  Survey  in  New  York  Harbor. 
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If«  now  liave  Uiesf  flf,'uri-s,  iiain)-  Hit  iJeciniaU  for  Unioo  Dqwl,  Oil 


If  loTds  or  1875,  Kill,  hendi (WMI-W  +  lllfi.sO— 0.4.1^1008.09 

die'rels  "  '■     900 .94  + 188.00  —  0,4.5^  10()7.4« 

f  Mr.  LucM.  P»rker's Depot 889.4  +  118,»0  ^  1008.80 

«  Hife  tlicrefoti'  tn  nccepl  1008'  as  the  establlsltad  elevBlion  of  Ibis 

irliivcl«  thus  odjUHtetl  to  Oil  C!t,v.  lliL'next  step  was  to  conned  the 
BiIdI  of  tlie  aererHl  KsHrnailB  ceaiiTiog  tliere,  witli  the  Uniun  De|iot, 
as  iloDe  tlie  follotviiig  mther  diacouragiug  results  npticaretl : 

Uuion  Df  |>ot  Accepted  clcTutiou. 1008' 

liy  IbvoIb  orO.  C.  &  A.  It.  R 01)5' 

A.  Jt  G.    W.    R 1007' 

L.  S.  A:  M.   8.  R 1011' 

The  O.  C.  &  A.  R-  levels  aitpesr  to  ngrve  wilU  tlie  P.  &  E.  and  wi;re  sup 

<1  to  Im  lumtil  on  tlio  P.  It.  R.  dniuiu  ut  Philadc-ljiiria,  which  required 

ItloD  n{  7'  til  rcdiicr  it  ti)  ocean  and  make  il  mufonu  bi  Lake  Erie  nl 

►  •lioTO  ucwin.    Tbe  A.  i  G.  W.  und  L.  8.  &  M.  S.  levels  came  in 

t  from  Ijikr  Erie,     There  was  evidently  some  error  between  Oil  C^lj- 

||li]|e  Lake  if  our  «ccf[)ted  eleimiion  of  the  Union  Depot  was  correct.     Wo 

lileAVonitl  111  find  il  by  connecting  together  the  several  Deiiol*  and  bench- 

Mrk*  obtuiurd  from  tbe  railroad  prodlps,  al  Franklin,  IrviiieKin,  Corry, 

nloa  City  and  Erie,  but  did  not  succeed,  and  Anally  as  a  last  reeort,  re- 

Kleil  (lie  P-  &  E.  R,  H,  from  Union  City  to  Its  junction  with  the  L.  B.  ft 

4  Eric,  and  in  the  Lake. 

KT«uur«ur['risc,  the  profile  of  ihe  P,  Jc  E,,  which  had  been  considered 

nliabk,  was  f<iund  to  be  remarkably  correct,  except  as  to  ocean  datum, 

w  fUOl'niit  cheeked  cloaely  ''"  every  case,  except  in  one  or  two  instuncei" 

0  doubt  there  had  liecn  an  Hlteralion  of  track,  and  the  dllTereace  of 
Btkllon  Iieiweeii  Union  City  and  the  crosaing  ai  Erie  us  given  hy  it  and 

KMUTfjUnml  by  ciur  levels  varied  only  0.08'. 

fHy  conacctlng  the  P.  &  E.  Depot  at  Union  City  with  the  A.  &  O.  W. 
It  at  the  tamit  plao!  it  was  found  liiat  these  two  roads  gave  precisely 
HIM  fall  froQi  C'orj'  ero*sli)g  to  Union,  «otli»t  it  was  not  deemed  neces- 
I  reiit-cl  tiint  part  of  the  P.  &  K.  Rail  Road. 

B  Ih*  Rrlo  croHnlng  above  mcnlionrd.  connection  was  made  with  the 
l;8.  Jb  U.  S.  Depot  at  Erie,  and,  aiao,  a  tine  was  run  direct  to  the  Lake. 
t  line  to  the  Lake  confirmed  the  elevation  given  by  the  L.  8,  &  M.  8. 
t  R.  for  tlio  Dc{K>t  at  Erie,  Il  showed  about  six  inches  less  elevation, 
lilliia  in  proliably  duo  to  full  water  in  the  lake  at  this  season  of  the  year. 
KTbe  P.  A  E.  IkvcU  moy  therefore  he  considered  M  well  tested  and 

1  from  the   lake  lo  Corry  crossing,  and  they  eaiablbh  tlie  taller 
•  will  be  trpfin  ftirthcron  at  1437'  above  oeean  (at  New  Tork). 

e  Initnlrp  Into  the  reason  why  1411'  was  given  on  the  old  P.  4 
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E.  profile  as  the  elevation  of  the  old  Corry  depot,  and  A.  &  G.  W.  crossing, 
instead  of  1427  as  it  should  be  ;  we  find  that  the  levels  of  this  end  of  the 
road,  as  far  east  as  Warren  (how  much  farther  we  do  not  know)  were  run 
from  the  Lake.  They  were  based  on  lake  level  at  565',  the  accepted  eleva- 
tion of  the  lake  at  the  date  of  that  Survey,  and  were  consequently  8'  too 
low.  In  addition  to  this  there  seems  to  have  been  an  error  in  placing  the 
old  P.  &  E.  Lake  Depot  8'  above  the  surface  of  the  Lake.  It  should  have 
been  11'  as  the  levels  now  show.  It  appears  quite  pn)bable  that  this  3'  error 
in  starting  at  the  lake  was  discovered  and  corrected  in  some  of  the  engi- 
neers' notes,  for  I  have  a  copy  of  the  levels  from  Irvineton,  west,  procured 
from  the  Smithsonian  Institution  in  which  the  Stations  are  all  raised  8' 
above  Burgin's  profile.  This  3'  error  added  to  the  8'  diflferencc  between 
former  and  present  accepted  lake  level,  makes  the  11'  which  we  are  obliged 
to  add  to  raise  the  road  to  its  proper  height  above  the  ocean  and  to  place  it 
in  its  true  horizon  to  meet  the  levels  brought  up  from  Pittsburgh. 

The  first  elevation  given  on  the  P.  &  E.  profile  as  published  (crossing 
of  the  L.  S.  &  M.  S.  R.  R.)  shows  very  plainly  that  there  is  an  error  of  11' 
between  that  point  and  the  Lake  thus  : 

L.  S.  &  M.  S.  crossing  by  P.  &  E.  profile    (VIII)       =  676 

*'  L.  S.  &  M.  S.  pn^file  (XI)  =  687 
"  Carirs  levels  to  lake  =  687 

As  the  levels  and  checks  above  mentioned  appear  to  establish  the  correct- 
ness  of  the  P.  &  E.  profile  from  the  Erie  crossing  to  Corry  we  see  no  rea- 
son to  doubt  its  integrity  as  far  as  the  same  parties  carried  forward  their 
line,  which  we  are  informed  by  one  who  assisted  in  the  Survey,  was  as  far 
as  Warren.  We  therefore  propose  to  raise  all  the  stations  between  the 
Lake  and  Warren  11'. 

We  now  find  that  the  Union  and  Titusville  or  O.  C.  &  A.  R.  R.  R.  (a) 
must  be  raised  13'  at  Union  City  above  the  published  levels  to  lift  it  to  the 
P.  &  E.  at  that  place,  and  13'  also  at  the  other  end  at  Irvineton  to  make  it 
coincide  there  with  the  P.  &  E.  This  brings  Oil  City  up  also  and  makes 
it  agree  (995'  -|-  13'  =  1008')  with  our  accepted  elevation,  as  will  be  shown 
further  on. 

Another  interesting  fact  is  brought  to  light  by  this  discussion.  The  lev- 
els of  the  O.  C.  &  A.  R.  R.  were  run  from  a  datum  given  in  the  field  book 
as  **  Elevation  of  track  on  bridge  east  of  Irvineton  Station  on  P.  &  E.  R.  R. 
above  tide  water  at  west  end  of  Market  Street  bridge  at  Philadelphia  = 
1160." 

This  is,  no  doubt,  the  point  given  by  Burgin  as  **Ir\ine  1162"  and  it 
explains  why  (having  started  2'  too  low)  the  O.  C.  &  A.  R.  R.  requires  to 
be  raised  13',  while  the  P.  &  E.  is  only  raised  11'.  It  also  shows  that  the 
O.  C.  &  A.  R.  R.  datum  was  not  the  P.  R.  R.  datum  as  supposed,  but  ocean 
datum,  based  on  I^ke  Erie  at  565',  subject  to  the  same  error  of  11'  as  the 
P.  &  E.  with  the  additional  2'  made  in  the  starting  point  at  the  bridge. 

(a)  The  U.  A  T.  Is  now  a  brunch  of  the  O.  C.  &  A.  R.  R.  R. 
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The  two  tables  of  the  P.  &  E.  levels  (the  Company's  and  Burgin's)  given 
by  Mr.  Allen,  in  his  R.  R.  levels  of  Pennsylvania,  contain  in  themselves 
the  evidences  of  inaccuracy.  The  Company's  profile  datum  is  "Mid  tide 
Baltimore."  Burgin's  is  P.  R.  R.  datum  on  the  east  end  and  Lake  Erie 
based  on  ocean  on  the  west  end  (but  now  shown  to  be  IP  too  low),  yet  both 
profiles  give  the  same  elevation  at  Corry  crossing  and  I  believe  run  exactly 
together  from  Corry  to  the  lake,  if  they  could  be  compared  at  precisely  the 
same  points.  They  seem  both  to  have  been  made  from  one  line  of  levels. 
Where  the  error  in  joining  the  line  run  from  the  east  with  the  line  run 
from  the  west  may  have  occurred  we  do  not  know,*  but  certain  it  is  that 
DO  "P.  R.  R.  datum"  or  **mid  tide  Baltimore  datum"  levels  have  been 
correctly  brought  through  to  Irvineton. 

Mr.  Gardner  in  his  discussion  of  R.  R.  levels  to  establish  the  surface  ele- 
Tation  of  Lake  Erie,  says.  Lake  Erie  is  above  Harrisburg  by  P.  &  E.  levels 
251' ;  this  added  to  the  height  of  Harrisburg,  319.75'  =  Lake  Erie  570.75'. 
If  the  levels  of  tliis  road  were  run  from  Harrisburg  west,  and  from  the  Lake 
east,  it  is  perceived  at  once  that  the  P.  «fe  E.  levels  had  nothing  whatever  to 
do  with  the  difference  of  elevation  between  Harrisburg  and  the  Lake.  It  was 
only  the  difference  between  314',  the  starting  point  at  Harrisburg  as  given  by 
Burgin  and  565'  the  starting  point  at  Erie.  The  Harrisburg  end  was  raised 
5.75'  to  bring  it  up  to  correct  ocean  level,  the  Lake  end  8'  to  bring  it  up  to 
accepted  lake  level,  consequently  the  line  showed  an  error  of  2.25  making 
Lake  Erie,  570.75'  instead  of  573'.  Of  course  it  was  supposed  that  the  lev- 
els were  corrected  throughout,  but  they  could  not  have  been  correctly  con- 
nected in  fact,  for  we  shall  show  that  while  the  western  end  requires  to  be 
lifted  11 '  the  ctmtre  needs  to  be  raised  from  10'  to  2'J'. 

We  have  met  this  same  trouble  in  other  roads  in  this  district,  where  they 
have  been  run  from  one  known,  or  supjwsed  to  be  known,  elevation  to  an- 
other. They  agree  at  each  end  with  the  points  given,  ])Ut  our  cross  checks 
lead  to  the  suspicion  tliat  it  has  required  some  adjustment  and  alteration  of 
the  levels  actuallv  obtiiined  to  make  them  do  so. 

The  re-leveling  of  the  P.  &  E.  R.  R.  and  the  corroborative  circumstances 
alnne  given  should  establish  the  correctness  of  our  Union  City  adoj»ted  ele- 
vation of  1'270'  and-our  Corry  adopted  elevation  of  1427'  at  tiie  crossing  of 
the  P.  6c  E.  and  A.  6c  G.  W.  liailways  almost  beyond  a  question.  They 
cannot  vary  more  than  the  fraction  of  a  foot  from  the  figures  here  jriven. 
They  also  furnish  the  data  from  which  to  adjust  the  levels  of  the  O.  C.  <k 
A.  H.  and  Union  «fc  Titusville  Railways  leading  from  the  P.  cV  E.  to  Oil 
Citv  as  will  be  seen  below. 

Absolute  accuracy  is  not  of  course  tobeexi>eet<Ml  in  an  adjustment  of  this 
kind,  where  the  levels  of  different  roads  are  to  be  tied  together  and  com- 

•  It  se»*ms«|Ulto  i>robji>>Ie,  \v«*  think,  that  llie error  will  be  found  >>Mw<*f*n  Wef<t 
Creek  Summit  near  St.  Marys  an<l  <'Iarion  Summit  nt-ar  Kane.  In  tliat  <-a«e 
We«t  Creek  Summit  should  be  raiHi-il  l:*'  to  corre«i|>ond  with  Emporium,  and  all 
Hiatlous  tietween  Kan«*  and  \Varn*n  11'  to  corr»-*pon«I  witii  the  Lake  <*nd  of  th*- 
linr. 


llivILl 
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pMf^i.  Slight  errors  necessarily  creep  into  every  profile — by  the  change 
in  enginet^rs  employed  ;  and  consequent  mistakes  in  benches  and  level 
)VMnts«  which  often  are  not  plainly  marked  or  described  in  the  notes  as  they 
should  be  ;  by  local  alterations  of  track  or  change  in  position  of  depots  not 
Always  carefully  noted  ;  by  alterations  at  junctions  and  crossings  made  by 
one  Ttvfcd  and  not  recorded  by  the  other ;  and  by  clerical  errors  in  copying 
and  working  up  the  notes  and  profiles. 

In  making  these  adjustments  considerable  time  has  been  spent  in  the 
ftold  in  ascertaining  the  relation  levels  of  deix)ts,  crossings,  benches  &c.  At 
Pittsburgh.  Allegheny  City,  Freeport,  Parker's,  Fmnklin,  Oil  City,  Irvine- 
ton,  Titusville,  Corry,  Union  City,  Erie  City,  Girard  and  other  places,  and 
in  every  case  more  or  less  variation  has  been  found,  relatively,  in  the  points 
given— oomimring  them  as  they  now  are  and  as  they  were  when  originally 
established.  These  sources  of  error  cannot  now  be  eliminated  without  a  care- 
Ail  rt»-loveling  of  the  railway  lines,  which  manifestly  is  an  impossibility  un- 
der the  circumstances.  It  only  ramains  for  us  to  make  the  best  practical  use 
wo  vtM\  of  the  materials  at  command.  As  we  have  shown  that  they  are  sonie- 
wliat  defective  it  would  be  folly  to  pretend  to  work  out  these  hypsometric 
elevations  to  the  decimal  part  of  a  foot.  We  shall  not  attempt  it  but  aim 
only  to  establish  the  levels  of  some  of  the  more  important  points  in  this  dis- 
trict within  a  foot  or  two  of  the  truth  which  is  near  enough  for  all  practical 
puriwses. 

A 

The  first  line  considered  will  be  from  Pittsburgh  to  Lake  Erie  by  the 
Allegheny  Valley,  Bennett's  Branch,  Philadelphia  &  Erie,  and  Butfalo, 
N.  Y  &  Erie  Railways. 


Al>ovf 

OCCAD. 


tl 
it 


t  ( 


Pi ttsburg  l^.  Depot Accepted  elevation 745 

Koil  Bank  Junct UKi  Above  Pittsburt?li    by    A.    V.   profile   'I)      s.")] 

WJ  "        ocean  by  Bennett's  Branch  "   (IV) 

19  Too  low  on 

l>ri  ft  wood  June 37  Below  Bed  bank  Junct.  by  B.  Branch  pro- 

file  (IV) sii 

7}»5  Above  ocean  by  P.  »\:  E.  protlle  i  Note  to  I V  i 

19  Too  low  on  P.  &  K.  i)ronie 

Emporium  Juno  ......      208  Above  Driftwood  June,  by  P.  A- E.  profile 

(Allen  CCXV) 1022 

Km  Above  ocean  by  P.  &  E.  profile  (do.) 

10211      "  "            B.N.Y.  «!tP.  "    ^XVII) 

19  Too  Low  on  P.  &  E. 

1  "       "          B.  N.  Y.  *  P, 
414  Above  Enip.  Junct.  by  B.  X.  Y.  A:  P.  pro- 
file (XVIIi HM 

liSS  Above  ocean  by  N.  Y.  &  Erie  profile  (Jer- 
sey City  datum) 

143.>  Above  ocean  by  B.  X.  Y.  A  P. 

2  Too  hiKh  on  X.  Y.  it  Erie 
1  "    low 

Lake  Erie K02  Below  Olean  Crossing  by  B.  X.  Y,  A- P.  pro- 

rtle{XVII) 

•'       "      \    im  Below  Clean  Crossing  by  X.  Y.tfe  Erie  pro 

I  file  (XVIII) 

••       "      S<«  Below  Olean— mean  of  the  above  levels...     oTi 


it 


ti 

ti 
it 


Dlean  Crossing 


ti 
it 


it 


ii 
it 


This  line  it  will  be  noted  lifts  all  the  levels  from  Red  Bank  Junction  to 


28 

^wrinm  Juncllon  Itlfei-I.tiudllK.-  B.  N-Y.  &  Pliiladdphia  levels  1 '  ;w  I'nr 
KOtean.  It  cmssKStlinN.  Y.  &  Erie  Railvrny  hi  Olona  two  feet  lieloiv  the 
m  UtcIs,  which  were  run  fn)m  tide  ut  Jersey  Cliy  and  would  reuch  ilie 
»  one  Tiiot  Um)  high  If  cnrricU  ilavraliythe  B.  N,  V.  >&Pbiln([e!]>biRlev- 
l,  whlcb  gives  W2'  full.    But  we  find  thai  the  N.  Y.  &  Erie  levels  give 

V  UIl  «o  ttiKt  ft  mcaa  between  the  two.  863'   aubtraclcd  ttom  143tj'  := 

V  UiepreclBe  elevntioDSsacceptedrar  Lake  Erie.    The  B.  N.  Y.  &  Pliil 
IpItU  loveU  ore  suld  to  have  been  nm  from  the  water  of  Bufiiilo  Crunk 

o  dbutiice  from  the  liike  and  inny  thurclbre  be  presumed  lo  be  bAsi?d  na 
pfclglier  point  ihun  luki:  level. 

VKrlntlonsof  fromonvtoibreefmit  will  be  Btund  between  diflbrom  lincsat 

Birlj"  every  |>oiai  we  ore  ntiemptlng  to  (.-ompare.     As  wu  (ire  only  rising 

n  f^t  in  nulling  tliiea^jioimeai,  a  disngreeoicnt  of  one  foot  may  some' 

n  tliis  way  l)«twuen  two  riiads  wlit-re  there  would  really  Iki 

a  very  slight  dllTurcnce  if  llie  decimals  were  accurately  taken  iuio  uc- 

B. 

'  Pittsburgh  to  Lake  Erie  by  the  Allegheny  Valley,  Oil  Creek,  and  Alle- 
iT,  Union  and  Titusville  and  Philadelphia  and  Erie  Railways. 


B  Wr'f.'i  B.'De'|i6i: 


k  S,  *  St  8.  I**tM>t . 


DOT  UliSi'c 
an 

18  iTttorc 


lurch  bjr  A.  Valley  pro- 

'eoceiin  by  o.  c.  it  A.'R.proaie! 


iiixh 


in  O,  C.  «  A.  R.  ptoftlo  ....  I 

■  A.  *  Q.  W.  ■'  .... 
onL,  14.  AH.  B.  "  ....  I 
I  Clly  by  0.  C.  A  A.  R.  pcoHle 

loaV  by  O.'c.'i  k'.  R.  praniei 

Ban'by'u.iT.'pron'ialvil)'  1 
.n  O.  C.  A  A.  R.      ■■        ....  I 

■  U.  4T,    ■  ■■         ....  I 
Aucepted    slevatlnn    eBltibllf-heil    byi 


£•■•: 


B  by  U.  A  T.  prolll 


mi) 


.(W 

■an  by  (T.  AT.  pronlelVlII 

P.  A  E.       ■•        Villi 

n  U.AT.  ■■        ... 


Below  ITnloD  City  by  P.  A  B.  profile 

(VIll)     

SS3  'B«low  union  City  by  leveli  run 


A  M.S.  pronie> 

113  lAbuvo'lakabyL.'s'AMia'pruflie'lXt) 

113       Carll-s  levels 

An  above  a<«-lia. -   ■  ■ 


I  'TUi  iletermtBBtloQ  ahowi^  a  very  sntiafnctory  li 


s  of  levels  n-i.m  Pitt*- 
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burgh  to  the  Lake  by  raising  the  O.  C.  &  A.  R.  and  Union  &  Tilusville 
Railways  13  feet  and  the  P.  &  E.  Railway  11  feet  and  by  throwing  off  all 
the  decimals  on  the  Allegheny  slope  and  making  the  most  of  them  on  the 
Lake  slope.  But  even  by  doing  this  there  is  still  an  error  of  one  foot  t^  be 
accounted  for  at  Union  City  which  is  referred  to  more  fully  in  remarks 
following  determination  C. 

Mr.  Gardner  in  summing  up  his  conclusions  on  the  elevation  of  Pitts- 
burgh says  he  is  inclined  to  accept  74(5  in  preference  to  745  for  the  elevation 
of  the  Union  Depot.  But  the  levels  of  the  Railroads  leading  to  the  Lake 
through  this  district  confonn  better  to  the  height  we  have  adopted,  745,  and 
might  even  seem  to  suggest  a  lower  level  for  Pittsburgh. 

c. 

Oil  City  to  Lake  Erie,  by  the  Oil  Creek  and  Allegheny  River  Railway 
to  Irvineton  and  the  P.  &  E.  Railway  from  I*vineton  to  the  Lake — using 
Burgin's  profile  of  the  P.  &  E.  Railway. 


Abor« 
. ocean. 


Oil  City 
Irvineton  Bridge..  . 


a  (I 

i(  <( 

tt  ti 


Corry  CrosKing 
A.  AG.  W.  A  P.  it  E. 


Accepted  elevation 10(X 

165   Above  Oil  City  by  O.  C.  &  A.  R.  profile  (VI) .  .  .     1173 
1162  *     ocean  by  1'. &  K-  "       (VIIIj..  . 

1160  *•  "       "  O.  C.  &  A.  R.  ♦'       (VI) .  .  . 

11   Too  low  on  P.  &  E,  "        

IS  "        "    O.  C.  A  A.  R.  '*        


254  Above  Irvineton  by  P.  A  E.        profile  (VIII).  .     1-127 
1416  *•     ocean  '*         "  "  '♦     .  . 

143)  "         "  •*    A.AG.W.        "       (IX).... 

1418  "         "  "    O.C.AA.  R.    "       (VI»..  .. 

11  Too  low  on  P.  A  E.  "        

9  ••         "    O.  C.  A  A.  R.  "         

2  Too  high  on  A.  A  G.  W.  *•         

A.    A   G.  W.  Depot 

Union  City  i     128  Below  Corry  by  A.  A  G.  W.  profile rlX) 1299 

Vm  Above  ocean  '*         '*  "  "     

2  Too  high  on  *'  "         

P.  A  E.  Depot 

Union  CItv 29.22  Below  A.  A  W.  Depot.  Union  City  (CarllU  .   .  .     1270 

"     ir)7  "     Corry  crossing  by  P.  A  E.  profile  (VIII)..    1270 

"     r2.'>9  Above  ocean  •'         "  "        

"     11  Too  low  on  4.         ».  .4        

L.  S.  A  M.  S.  A  P.  A  E. 

Eric  Crossing.  W\  Helow  Union  City  by  P.  A  E.  profile  (VIII) ...      (J87 

♦*  "  ryHS         *     •'    Carll's  levels «iK7 


tt  tt 


it  tt 

it  (i 


111    Above  Lake  Erie  by  L.  S.  A  M.  8.  profile  A  Carll 

(XI) as7 

.    676   Above  ocean  by  P.  A  E.  profile 

11    Two  low  on  ••  "         

Lake  Erie.  .  ._^.  .  ._  114    Below  P.  A  E.  A  L.  S.  A  M.  S.  crossing  as  above.      o73 

The  levels  of  the  Dunkirk  Allegheny  Valley  and  Pittsburgh  R,  R.  touch- 
ing the  P.  &  E.  at  Irvineton,  are  so  widely  astray  and  evidently  unreliable 
as  heretofore  published  that  we  can  make  no  use  of  them  in  this  connection 
to  reach  the  Lake.  A  trip  to  Dunkirk  expressly  for  the  purpose  of  examin- 
ing the  profiles  with  a  view  of  including  the  levels  of  the  road  in  this  dis- 
cussion resulted  unsuccessfully,  for  the  want  of  a  permit  from  head(iuarters 
in  Xew  York  and  we  are  obliged  to  omit  them  altogether. 

So  too,  unfortunately  with   the  Buffalo  Corry  &   Pittsburgh   Railway 
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crossing  the  P.  &  E.  at  Corry,  which  would  have  given  another  link  to 
the  Lake  at  Brocton.  The  published  levels  are  so  vague  and  uncertain 
that  we  must  omit  them  also.  Mr.  Ashmead  kindly  permitted  and  assisted 
in  a  thorough  search  among  the  papers  in  his  office  at  Oil  City,  but  no  pro- 
file or  connected  notes  of  the  levels  could  be  found. 

If  our  accepted  elevations  of  Irvineton,  Corry,  and  Union  City  are  cor- 
rect, and  we  have  every  reason  to  believe  that  they  are,  it  appears  quite 
evident  that  there  must  be  some  mistake  in  the  levels  of  the  O.  C.  &  A.  R. 
and  U.  &  T.  Railways,  otherwise  they  would  agree  with  our  accepted  ele- 
vations if  raised  uniformly  13'  at  all  points,  instead  of  13'  at  Irvineton,  9' 
at  Corry  and  12'  at  Union  City.  They  start  as  we  have  shown  at  an  eleva- 
tion of  1160'  at  Irvineton,  which  represents  1162'  on  the  P.  &  E.  profile, 
and  running  around  by  Oil  City  and  Titusville  reach  Union  City  at  1257' 
which  should  represent  1259'  on  the  P.  &  E.  profile  if  all  the  levels  were 
harmonious.  From  the  publislied  tables  it  would  be  inferred  that  the 
P.  &  E.  Depot  in  the  U.  &  T.  tables  was  the  same  as  the  P.  &  E.  depot  in 
the  P.  &  E.  tables ;  but  the  U.  &  T.  profile  shows  that  the  point  1257'  was 
the  junction  with  the  P.  &  E.  and  this  junction  is  1.89'  lower  than  the 
depot.  There  is  therefore  a  disagreement  of  one  foot  or  more  between  tl»e 
two  lines  of  levels  from  Irvineton  to  Union  City,  the  P.  &  E.  being  al)out 
34  miles  in  length  and  the  O.  C.  &  A.  R.  and  U.  «fc  T.  about  92  miles.  This 
is  not  sufficient  to  cast  doubt  upon  the  main  line  of  levels  and  we  therefore 
accept  them  as  correct  as  far  as  Tryonville  Junction,  presuming  that  the 
error  lies  somewhere  quite  near  Union  City,  for  we  find  our  levels  there 
between  the  crossings  and  Depots  to  differ  quite  materially  from  those 
given  by  the  U.  &  T.  profile  as  will  be  seen  by  reference  to  Union  City 
levels. 

We  now  have  these  three  points  apparently  well  established. 

Tryonville  Junction 1320' 

Corry 1427' 

Union  City 1270' 

Tryonville  Junction  is  111'  below  Corry  by  O.  C.  &  A.  R.  (VI). 

49'  above  Union  City  by  U.  &  T.  (VII). 


a  (( 


Then  calculating  the  elevation  of  Tryonville  J.  from  Corry  and  Union 
City  we  have  : 

Tryonville  by  O.  C.  &:  A.  R.  levels  1427  —  111  ^  VMQ 
byU.  cV:T.  "      1270 -f  49  =:-- 1319 

The  relative  elevations  of  Corry  and  Union  City  are  well  assured  by  the 
exact  agreement  of  the  P.  &  E.  and  A.  &  G.  W.  levels  between  those 
places,  and  we  therefore  can  only  conclude  that  there  is  an  error  of  one 
foot  to  be  accounted  for  on  the  U.  &  T.  profile  between  Tryonville  Junct. 
and  Union  City,  and  an  error  of  4'  on  the  O.  C.  &  A.  R.  profile  between 
Tryonville  and  Corry  which  we  have  been  unable  to  place  and  must, 
therefore,  leave  for  future  adjustment. 
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D 

Oil  City  to  Ashtabula  by  Franklin  Branch  of  Lake  Shore  and  Michigan 
Southern  Railway. 


AboTe 

1 

'oceaa. 

OlK'lty, 

Accepted  elevation H*"^ 

Stoneboro* .  .  . 

leo 

AboveOiU'ityby  L.  S.AM.  S.  profile  (XII) 

UGH 

•» 

1171 

ocean              "             '*          *•       (XII) 

byX.  C.  AF.           '♦       (XIV» 

t< 

1171 

tt 

a 

Too  high  on  L.  S.  Jc  M.  S.                  "                  

it 

3 

N.  1'.  A  F.                       "                  

Salem  Crossing. 

1H4 

Below  Stoneboro'  »)y  L.  S.  A  M.  S.  profile  (XII). .  .  . 

im 

t*          *» 

t»87 

Above  ocean               "          "                 **       (XII)  ..  . 

it          »( 

9H-2 

by  A.  AG.  W.         -       .IX)     .  .  . 

t*          »t 

3 

Too  hi^h  on  L.  S.  A  M.  S.                        *'                   ... 

««          •« 

2 

"    low     "  A.  AG  W.                            ••                    ... 

Jamestown .  .  . 

3 

Above  Salem  Crossing  by  L.  8.  A  M.  8.  profile  (XII>. 

dCT 

•    •     • 

m) 

ocean                           *'          '*             **       (XII). 

44 

•    •       • 

979 

E.  AP.                  *       (XIII) 

44 

•    •       • 

3 

T«>o  high  on  L.  S.  &  M.  S.                                **             .  . 

14 

•    •       • 

8 

"    low    '•    E.  A  P.                                         "       (a) .  . 

Ashtabula  .  .  . 

342 

Helow  Jamestown  by  L.  S.  A  M.  S.  profile  (XII) .  .  . 

H4.5 

t» 

«48 

Above  ocean                    '*            "            *           *'      .  .  . 

•     •     • 

3 

Too  high  on                      "            "           '*         (b)      ... 

(a)  The  two  depots  here  are  not  on  precisely  the  same  level,  but  there 
certainly  cannot  be  11'  difference  in  their  elevations.  The  E.  &  P.  ap- 
pears to  be  wrong  wherever  we  check  it. 

(b)  These  levels,  according  to  profile,  run  into  Ashtabula  at  the  proper 
elevation  (74.52)  to  agree  with  the  levels  of  the  main  line  which  are  ac- 
cepted as  correct.  But  it  is  hard  to  explain  why  the  Franklin  Branch 
overruns  the  A.  &  G.  W.  at  Salem  Crossing,  at  Franklin,  at  Reno,  and  at 
Oil  Citv,  while  the  same  levels  of  the  L.  S.  &  M.  S.,  taken  at  Erie  C*ross- 
ing  and  Carried  to  Union  City  by  the  P.  &  E.  Railway,  run  under  the  A. 
&  G.  W.  at  that  place.  The  P.  «k  E.  levels  from  Erie  to  Union  City  were 
rerun  but  no  error  could  be  discovered  there.  We  have  no  ground  for 
charging  the  whole  mistake  to  the  A.  &  G.  W.,  for  their  levels,  as  will  be 
seen  in  another  place,  bear  every  evidence  of  more  than  ordinary  precision 
from  Salamanca  to  Dayton.  It  would  appear  as  if  the  Franklin  Branch 
of  the  L.  S.  Sc  31.  S.  had  been  started  from  a  higher  point  than  that  given 
on  the  main  line  as  74.52.  But  this,  of  course,  is  an  inference  only  and 
mav  be  entirelv  wronir* 

E 

From  Pittsburgh  to  Stonel)oro'  by  Pittsburgh,  Fort  Wayne  and  Chicago 
to  Homewood,  New  Castle  and  Beaver  Valley  to  New  Castle  and  Frank- 
lin to  StonelH)ro'. 


A  bore 
occaa. 


Pittsburgh. 

Homewood. 

21M 

New  t'astle. 

147 

..          ». 

MW 

-•          »» 

i 

Stoneboro' . 

:kW 

let) 

1171 

1171 

•> 

3 

3 

Accepted  elevation 745 

Above  PitLsburKh  by  P.  F.  W.  A  <".  profile  <  XVI » W9 

Below  Homewootl  by  N.  t.  ^v  B.  V.       "       .XV. 802 

.\bove  ocean  by  K.  A  P.  "       (,XIII  i  (a) .  .   . 

Too  high  on 

Above  X.  <'astle  by  N.  ('.  A  F.  profile  .XIV) 1170 

<>.  City  by  L.  S.  vt  M.  S.  profile  (XII,  accepted  (b..    llt« 
ocean 

N.  C.  A  F.  "  .XIV) 

Too  hish  bv  levels  brought  fn>m  Pittsburgh 

*'    "    on  L.  S.  A  M.  S.  profile 

»*  N.  C.  A  F.  "         


fk)  ll  is  suppMSod  that  ihi!  ctcviklloa  ticrc:  giveu  by  tlic  E.  &  P.  rtrtera  lo 
Im  wniiewbat  liiglier  tliiui  tUe  jirtiseni  Uopoi. 

)  Wo  prelfcr  til  HCtctit  IIOS'  its  the  elevation  of  Sloneboru'  instead  of 
r  1171'  for  tevcml  reasuns.  Pmin  Pittsburgh  to  Oil  City  by  the 
It  fallcittca  wc  flod  ft  rise  of  205'.  wbile  from  Pittsburgh  iHreft  to 
y  by  the  A.  Vulltsy  Railwuy  levels  well  tested  we  Imve  a  rise  of 
Then  it  ftii  error  of  2'  Mtncwbere  in  tbe  circuit.  The  L.  S.  &  M. 
Wo  liigh  at  Oil  City  when  ompitml  witli  the  A  V".,  tbe  O,  C. 
,.  R.  »nd  tlia  A.  &  O.  W. ;  they  are  Wo  higli  agoiu  at  Pranklio.  com- 
i  wHh  Uie  A.  V.  (mil  A.  &  G,  W, :  tiH)  high  at  Salem  Crossing,  eoin- 
d  wllb  Uir  A-  &  G-  W. ;  and  loo  high  at  Jamestown,  eom]Mireil  with 
;,  &  p.  We  arc  not  cenain  thai  the  coaneciing  lialt  between  N. 
u  and  Stoneboro'  shows  precisely  the  diircrence  in  ek-vatlon  iKtween 
>eput  uf  Uiu  N.  C.  &  B.  V.  at  N.  Caelle  and  the  Depot  of  the  L.  S.  •\: 
i.  at  Sioueboru.  There  migiit  easily  be  a  dilTerence  of  two  feel  lie- 
D  the  Dvpois  of  the  N.  C.  &  F.  and  those  of  the  other  roads  aamed. 
ii«l  level  at  Oil  City  appears  lo  be  a  mean  between  the  highest 
II  levels  given  wherever  a  check  can  be  secured,  and  it  therefore 
i«  wfe  to  ndherc  lu  it. 

F 
*of  lb*  lerelft  of  the  Atlantic  and  Oreat  Weelem  Railway. 


hneni  tMpnb 

Old  IlAIKlV.  .    . 


nKrmlockHt.  iC^HI) 

iku  by  A.  A  O.  W.  l«vGl«  (isu^lj  ! 


Aeoepiedel 


t.  Y.  «  Erie    ■ 


,tjm-ii] 


The  N.  Y.  <b  Erie,  as  before  stnled,  rcucheeihcLake  2'  too  high,  ao  that 
Ihfre  ap[ieAra  to  be  l)iit  3'  disagreemeul  between  the  levels  of  the  A  AG. 
W.  and  the  N.  Y,  und  Erie,  if  wo  have  taken  our  points  correctly,  ami 
I'  will  bo  a  Eiir  mean  Iwtween  the  two  fur  the  present  depot. 

V  AoMptMl  elevation  OS  given  by  A.  A  O.W.dXi I2>r7 

sly  A.  V.  &  P.  By-  coming  up  from  the  lake  al  Dunkirk  crosses 
I.  Jb  G.  W.  hen:.  The  elcvutlna  given  by  It  is  1302  (Allea  CCOVIi, 
«  not  appear  to  1x'  reliable. 

■■  A.  &  li.  W.  9'  too  high  fls  shown  In  C, 

Q  City,  A.  &  U.  W.  2'  too  hl|;h  as  siiown  iu  C. 

n  OrctHing.  A.  &  U.  W.  2'  too  low  ns  shown  In  D. 


i  Jtunatltiwn  tho  E.  £  P.  naa  8'  lou  low  (D)  by  our  accepted  eteva- 
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tion  and  11'  too  low  by  L.  S.  &  M.  S.  levels,  ami  here  we  find  it  8'  too  low 
by  our  adjustment,  and  6'  if  the  A.  &  G.  W.  is  correct — while  at  N.  Castle 
(E)  it  is  7'  too  high.  In  the  first  and  last  places  the  difference  may  be  in 
a  measure  due  to  a  want  of  unity  in  the  points  given  by  the  several  roads, 
but  until  we  have  more  pi>siiive  information  on  these  points  the  E.  &  P. 
levels  must  be  regarded  as  very  unreliable. 

Further  Checks  on  the  A.  &  G.  W.  Railway,  in  Ohio  : 


Abort 
occma. 


ivcnna  ('rosi«g.     o22   Above  I^ke  Erie  by  A    Jk  tJ.  W.  proflle  (See  Ohio. 

iieologiottl  Kej)ort,  Vol.  I,  p.  tWi. 

ol}»   Above  Lake  Erie  by  ("levelaiul  A  Pittsburgh  orofil^ 


Ha^  __  _  _ 

1095 

,,,-.-  Pittsburgh  protlle 

(Aulborlty  J.  Linton.  Chief  Engineer) .  .  .  lOlH 

:i   Disagreement.  -  .  .      ^* 

Newbury  (rossg.     ITo   Above  Li»ke  Erie  by  A.  *  G.  W.  profile  (IXk  ....      7*t 

**       .    1T4    ^,  "  ,  i.JcV.  -       ( Linton ^.  .      747 

1    Disusrreemonl. 

<iullion '^i   Ab«»ve  U»ke  Erie  by  A.  &  (;.W.  prortle  (O.R.  I.  p.667).    im 

1    DisttKreenient.  *^ 

Urbana 4o4    Above  Uike  Erie  by  A.  A  U.  W.  profile  lO.R.  I.  p.«W7>.    1027 

^    ,..    *  .     ",   ,.^1^*«'.         ••       (O.R.I.p.b7lL    1081 

'       4    Disagreenienl.  relative  levels  of  depots  unknown 

Davton 17l»    A»M>ve  I^ko  Erie  by  A.A  G.  W.  profile  vO.R.  I.  p.WTV.     752 

*•' 1X»>    ^.   *•  ,  I>.  A  M.  ••        (O.R.  I.  p.671).      753 

1    Disagreement.  ^       ' 


The  Dayton  A:  Michigan  Railroad  check  is  used  by  Mr.  Gardner  (page 
044)  and  accepted  as  reliable. 

Gr. 

East  end  of  the  Philadelphia  and  Erie  Railway,  compareil   with   the 
Northern  Central.       


AbOTt 

ocean. 


P.  U.  R.  Datum : »'  *  *  V  i'> '  «    *  ;     *  *  • <>-^13 

Harrisburu'.  .  .  .      .ll-t       Above  P.  R.  R.    .latum    by    1\  R.  R,  profile 

(Allen  I ;J2D 

Hriaireport  ( 'ros'jr       25»       Above  Harrisbur«  by  1».  R.  R.  profile  \  .VlJeii 'l  .*.    349 
'-  "  .{o.i")        '•  "         by  X.  c.  profile   .(iardner. 

pp.  '^^»- :«0 

sunburv | Vbovo  Ocean  by  N.  ('.profile    Allen  rc...  ...     444 

-      * 12s  •  •'  r.  .VE.    "       Allenrrxv^.  . 

...       4:tt»  '•  '*  lUiftflns "  *•  "        .   . 

Ui       Too  low  on  r.  ^\:  E.  profile 

11  ••  ••  lUiruins    •'  

Wm^port  Junot Vbovo  ocean  by  X.  r.  pr«>rtle  AlleiH'fX VII) .     .",40 

olii  ••  •'  P.  ^V  E.  ••       Alb-n  fi'XV,.  .   . 

24       Too  low  on  P.  vV  E.  profile 

Depot        :».')9  Below    .lunction    !»y    p.  ^v  E.    profile    -Allen 

*  crxv. 

On  Northern  reniral  bases  ..'>44M{' r^i 

.'>10       At»ove  ocean  »»y  p.A  E.  profile  •  Allen  CCXV)    . 
.■»l.{  *'  *'     I'y  IUinrin>  ** 

•J4       Too  low  on  P.  A'  K.  profile 

»»  ••  21  ••  ■*  Hiu"irln">    *•  

Klmira H.v  N.f.  profile    Allen  fCXVir '.  ',     .s«» 

^  Hy  y.  Y.  A:  E.  profile  .Alien  TLXIIi.  .  .   .  .  .  .     srtS 

This  last  check  makes  the  Northern  Central  levels  appear  good.  The 
levels  of  the  N.  Y.  and  Erie  Railway  have  ]>een  l>rought  up  fnmi  Jersey 
Citv.  about  '^73  miles  Jmd  those  of  the  Northern  Central  fR>m  Baltimore, 
'2')*\  miles  showim:  a  disagreement  of  only  two  feet  at  Elmira.  It  seems 
quite  safe,  therefore  to  assmne  that  the  P.  *&  E.  elevations  of  Sunbury  and 
\Villiamsi)ort  are  altogether  too  low,  as  they  have  likewise  been  shown  to 
]>e  at  Driftwooil,  EmiK)rium,  Irvineton.  Corry,  Union  City  and  Erie. 


pKSXwyLVAKIi. 

Xo,  IX. 
(>u»  ■"!««  nmc  ChlorioB  Derimtieen  from  T'lluo!. 
Bv  Edoah  F.  Smith,  Ph.D.. 
UTAST  iti  AMAt-TTicAi,  Chemibtk*,  Ukitebmtt  of  Peksbtlvania. 
(R*ad  btfore  Ihe  Arn4riean  PhUatoplncal  Sofuty,  May  i,  1877.) 
"^Tho  flret  of  thoM  deriTsiiveg  wliidi  it  U  nij  intention  to  rtescrllje  in  iIil- 
f<i)k>wiu|;  tine*  wne  ubiaiii«il  \iy  uic  >omo  time  ago,  and  alaii  n  descriptiDn 
nf  tt  [mbluhctl  ([nnugural  Diasenation.  Gatlingen,  1876).  1)Ui  as  it  is  In- 
Itnuilfly  conD(!cu«]  with  iho  «tibs«queiil  work  a  brief  deecripliun  nf  its 
produt'tinD  ttnd  pn>pertles  mny  prohahly  not  be  ainisE. 

pBOnt!CTIOS   Of    TOLOOLTRU-HLOBinE   OR   BKSZVLTmOHLORIDB, 

ThU  vaa  olitaiued  in  tin?  neutil  manntrr.  viz.:  By  tlic  i n t roil tii'i ion  iil'  h 
otlt-'Ulatcil  amount  of  dry  chlorine  into  boiling  Toluol.  Tlic  liquid  boiling 
H  tW^  C.  was  collected  and  trcnletl  as  ToIIowb  : 

PoRifATIOR  OF   Cji    Clj,. 

Tlie  i>uri;  Bvozyllricliloride  was  placed  in  a  large  Baslt  and  dried  ulilorinu 
g*i)  i'andiicle<l  into  the  liquid  until  it  waanolongoralMor1>ed  and  the  vamni 
■pace  «1»o  filled  with  it,  wlipn  the  flask  waa  lightly  corked  and  (exposed  to 
llic  action  o(  the  ann-light.  After  standing  a  few  days  the  green  color  of 
ihc  chUirinL'  had  disap|warei].  The  Qnsk  was  again  filled  wiili  the  gas  and 
'lilt  np«'mtlon  repeated,  until  the  chlorine  was  apparently  no  longer  ab- 
vn'bftd.  Th^  Qastc  wua  now  set  in  n  rallier  cool  place  and  allowed  to  re- 
main  ilu're  for  Bonie  time.  After  stancliug  several  months  I  uoliceU  that 
crjitalf  had  Bi-paraled  frotu  the  liquid.  These  were  imniedialL'ly  broiiglil 
Blum  H  (liter,  waehed  thoroughly  with  water  and  then  pressed  betw«i.'n 
Slier  paper  t'l  remove  any  BcnKy  It  rich  lo  ride  that  may  liave  adhered  to  the 
rtygial  maw.  After  drying  the  compound  by  exposure  to  the  air,  it  was 
pulrcrievd  and  dissolved  in  fhlorofomi,  from  which  solution  it  crystallized 
In  Unt^i  coloriosB  crystals,  which  after  repealed  re-crysl«l I i nation  f\iscd  at 

Iij~i5a  =  {). 

Praptrttf*. — The  eompoijnd  [losscssesan  odor  very  similar  to  that  of  cAni- 
pkir.  )■  ianiluble  in  water  and  alcohol,  but  readily  soluble  in  chloroform.  It 
it  tolBillo  vlthont  decomposition.  My  attempts  to  affect  the  Introduction  of 
the  NO,  group  were  unsuccessful.  Even  with  the  aid  of  beat  nilrie  acid 
IfKiihoutany  aciion- 

ir  the  cumpoand  Is  allowed  to  crystailiso  slowly  IVom  a  chiorofomi  soln- 
iioB,  crysula  may  ho  obtained  half  an  inch  long  and  one-fourth  of  an  inch 
hniad.    These  have  prism  and  ilome  faces. 

1  D«TL'r  sacceedcd  in  obtaining  the  compound  during  summer,  verj- 
;pndMlily  h«icauMi  the  Bcneyltrichloride  held  it  in  solution. 

IS  UftlysoB  made  of  the  compound  lead  to  the  following  formu- 
jDn  0I«  =  (C.  CI,  C  Clj).     IC,  CI,  cell),     tf.  CI,  C  CI.). 
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We  have  here,  then,  a  compound  in  which  three  benzol  groups  have 
very  probably  combined,  containing  only  carbon  and  chlorine. 

Analyses. 

Chlorine  Determinations. 

I.  The  comjwund  was  dried  over  sulphuric  acid  and  burned  with  ox- 
ide of  lime,  and  the  calcium  chloride  which  was  produced  dissolved  in 
nitric  acid  and  the  chlorine  precipitated  with  silver  nitrate. 

0.2181  Grm.  substance  gave  .6928  Grm.  silver  chloride,  corresponding  to 
78.53^  chlorine. 

II.  .1035  Grm.  substance  gave  .829  Grm.  silver  chloride  =  78.58^ 
chlorine. 

III.  0.0868  Grm.  substance  gave  .2765  Grm.    AgCl  =  78.57  %  chlorine. 

IV.  Finally,  I  ftised  a  portion  of  the  compound  on  a  watch  glass  and 
then  heated  it  with  oxide  of  lime. 

.0893  Grm.  sub.  gave  .2843  Grm.  silver  chloride  =  78.75  J^  chlorine. 

Carbon   Deter ntinations. 

I.  .3629  Grm.  substance  dried  at  Ih^O,  and  then  burned  with  coarse  lead 
chromate,  yielded  .0780  Grm.  CO.^  =  21.41  c<r  carbon. 

Not  any  water  was  noticed  in  the  calcium  chloride  tube  and  its  weight 
had  not  increased. 

II.  .2513  Grm.  dried  substance,  burnt  with  lead  chromate  gave  .0536 
Grm.  CO..  =  21.33;^  carbon. 

III.  .1677  Grm.  well  dried  substance  gave  .0361  Grm.  00.^  =  21.51% 
carbon. 

Several  more  combustions  were  made  with  about  the  same  result.  In  no 
instance  did  the  found  ]>crcentage  of  water  exceed  0.40 ^v.  This  amount 
of  moisture  could  have  readily  collected  during  the  filling  of  the  combus- 
tion tube. 

Results. 

t'alculateil.  Fouml. 

C,i   =:252  =  21.44;v  21.41  —  21.33  —  21.51 

Ci,,.  =  023  =  78.56  </f  iH.Tu  —  78.58  —  78.53  —  78.75. 

Action  of  Zinc  and  Sulphuric  Acid  upon  Co,  d.^. 

About  five  irrammcs  of  the  preceding  compound  were  pulverized  and 
dissolved  in  a  mixture  of  alcohol  and  chloroform,  and  zinc  and  sulphuric 
acid  added  to  this  solution.  The  liberation  of  hydrogen  gas  was  rather 
slow  and  to  hasten  it  the  flask  containing  the  mixture  was  placed  on  a 
sjind-bath,  where  a  constant  temperature  of  60-C.  was  maintained  for  ten 
weeks,  during  which  period  there  was  a  constant  and  brisk  disengagement 
of  hydroiren  gas.  The  flask  was  now  placed  upon  a  water-bath  and  the 
alcohol  and  chloroform  removed  by  distillation.  An  impure  oil  remained 
as  a  residue  and  upon  cooling  solidified  and  was  then  taken  from  the  flavsk 
and  dissolved  in  a  mixture  of  chloroform  and  alcohol.  After  removing  the 
impurities  by  filtration,  the  solution  was  strongly  evaporated  and  when 
cool  the  compound  separated  partly  as  an  oil  and  partly  in  colorless  tablets. 
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liter  pDuriog  ofT  the  supLTiialani  liqtiiil  Ibn  crvBiHliine  mass  was  pri*Bsi'il 
nil  bvlween  Aller  \mpvT  and  then  dUsolvi-d  in  ukohol.    From  this  solu- 
I  Out  CDiuiMjnwl  ciyBUllizcd  iu  beautiM,  colorless,  quudratic  tilaifs, 
Pfclch  after  wvuml  reuryBtallizAlioDS  riiseii  at  103°  C. 
LjVopertift.     If  n  criTBUil  is  tas6i]  uimn  a  piece  of  glass  it  nill  remiiiii  In  it 
IBtIc  ooDditioD  fur  liuurs  »jiil  slirrinj;  it  with  Llie  point  of  a  knife  bkdc 
not  csiuc  solid ification.    One  CTjstal  which  I  ftiaed  re(|ulred  twelve 
»  before  liocouiing  solid.     The  fusing  point  of  this  solidified  mass  wbb 
wmeosibnt  of  the  erjstals.  102C  C. 
I  The  comjmund  may  be  volwiliied  without  Bufleriug  decomposition. 
<brit  pure  il  poaicssca  u  vcty  peculiar,  animfttic  odor,  somewhat  like  that 
Jttlte  preecdlii^  cuni|»ouad,  being  only  more  piercing. 
■Th«  cotnpmuid  ia  petfectly  insolublt  in  waier,  but  very  readily  soluble 
f  cblorufunn.     Thohest  solvent  I  found  to  be  ulcohoL  in  which,   when 
I.  it  I*  e.tceediiigly  soluble. 
ITlie  rollawiog  auulysoB  were  made  ; 

Chlarinf  Determiantioit. 
PlIlW  Orm.  substance  dried  over  colcium  chloride  iind  burned  wiib 
e  (rf  linie  gave  l.BUe  Grm.  ailvw  chloride  —  .3252  Gnn.  chiorine 
■n-TV%  chlorine. 

Carbon  Dekitiiination. 
WIS  Grill,  air  dried  sabitniicebtirued  with  le«d  chromutc,  guvc  21.01).% 
fluid  I-OO'f  hydrogen, 
'e  mippcw  thai  only  one  hydmgeu  a 
rwlng  numbcrB  would  be  required  : 
Calealateil. 
C„   =88.08% 
Cla  =  7T.91S 

n   —  o.oe^ 

Jriw  rormala  would,  therefore,  he  C,,  Cl„  H.  That  the  replacement  would 
■  tn  Tcrjr  limited,  one  would  naturally  suppose  if  he  considered  the  pre^ 
tt  aX  SQoli  a  large  number  of  negative  chlorine  aiomg, 


I  has  replaced  chlorine,  the 


21.69^ 

77.76^ 
1.0S6 


A.Ti« 


or  SoiMUM  Amal( 


s-  (■„  Cl„  H. 


«  lUhetnnee  was  finally  divided  and  dissolved  in  an  excess  of  alcohol, 

A  MiUaiu  amalgam  added  to  the  solution.    The  liberation  of  hydrogen 

P  was  At  first  very  violent,  finally,  liowevi-r,  the  applieotion  of  hent  in>on 

d  liftih  wM  necessary  to  render  the  disengagement  continuous.    After 

Ing  the  •Ltion  to  continue  throe  or  four  days.  I  interrupted  it  and 

Kl«d  to  exaniini'  the  contents  of  the  finsk. 

^le  akobul  vras  distilled  ufT.  and  lis  the  liquid  gradually  diminished  in 

I.  drops  of  oil  sepanited  from  il.     Only  a  small  iiuantily  of  the  oil 

bd  be  nlilaincii.  and  after  lieing  purified,  was  loo  small  tii  employ  in  an 

llTabk  expected  lo  alTonl  some  cliie  to  the  comiHi^iiion  ol  the  com- 

Inlensc  cold  would  not  render  this  oil  solid. 
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Action  of  Sodium  Amalgam  upon  C,,  C]^. 

Ten  grammes  of  tlie  substance  were  reduced  to  a  powder,  placed  in  a 
small  flask,  and  alcohol  then  poured  in,  and  the  whole  heated  upon  a  sand 
bath  for  four  weeks.  At  the  expiration  of  this  time  the  alcoholic  solution 
was  poured  off  from  the  metallic  mercury  that  had  collected  upon  the  bot- 
tom of  the  flask,  and  water  and  hydrochloric  acid  added  to  the  solution  to 
dilute  it  and  neutralize  any  sodium  carbonate  that  may  have  formed. 

Upon  adding  the  water  I  noticed  the  appearance  of  oil  globules,  which 
swam  uiK)n  the  surface  of  the  liquid. 

The  solution  was  placed  in  a  suitable  vessel  and  subjected  to  distillation 
upon  a  water  bath.  In  the  receiver  a  rather  large  quantity  of  oil  collected. 
In  the  flask,  upon  examination,  I  found  merely  sodium  chloride. 

The  further  addition  of  water  to  the  liquid  in  the  receiver  rendered  it 
cloudy,  and  it  was  again  distilled,  but  this  time  over  a  free  flame.  The 
alcohol,  of  course,  first  passed  over,  and  the  addition  of  water  to  it  pro- 
duced no  cloudiness. 

The  oil  was  carried  over  with  the  steam  and  collected  to  one  large 
globule  on  the  bottom  of  the  receiver. 

Soon  after  all  the  oil  had  passed  over,  I  noticed  the  liquid  carried  over 
small  shining  needles.  The  receiver  was  immediately  changed  and  the 
distillation  continued.  Only  a  small  quantity  of  this  crystallized  compound 
was  cAUght.  It  was  exceedingly  soluble.  It  was  extracted  from  its  aqueous 
solution  with  ether  and  the  latter  allowed  to  evaporate.  The  residue  con- 
sisted of  fine  colorless  needles,  pt^ssessing  a  rather  sharp  odor.  The  com- 
pound fused  at  about  1270  C.  With  barium  carbonate  it  gave  a  salt  crys- 
tallizing in  white  needles.     Scarcity  of  material  prevented  its  analysis. 

To  extract  the  oil  from  the  aqueous  solution  ether  was  added,  and  the 
two  liquids  separated  with  a  separatory  funnel.  After  the  evaporation  of 
the  ether,  the  oil  was  treated  with  calcium  chloride,  to  remove  anv  adherent 
moisture  and  afterwards  dried  over  sulphuric  acid. 

Properties.  The  oil  is  perfectly  clear.  Insoluble  in  water,  but  soluble 
in  ether.     It  is  with  difficultv  volatilized. 

The  following  analyses  were  made  : 

Carbon  Determination. 

.1132  Gmi.  of  the  oil  were  placed  in  a  small  bulb  tube  and  burned  with 
lead  chromate,  yielding  .1003  Grm.  CO..  =  .043''<^  Carbon  =  3^.60^^  : 
further,  .0500  water  —  .0050  H  —  4.04^/;  H. 

Upon  examining  the  bulb  tube  after  the  combustion,  a  small  (luantity 
of  undecomposed  carbon  was  noticed. 

(7// lorinf  Deter m in ation . 

.0463  Grm.  oil  ignited  with  oxide  of  lime  gave  .0980  Grm.  silver  chloride 
—  52.33  '/f  chlorine. 

Rksilt. 
C   —  3H.G0% 

CI  =:r52.33fr 

H  —    4.94fr 


Atoy  4, 1K7.1  *^*^  [Cope. 

Synopsis  of  ih^  Cold  Blooded  Vertebrata,  procured  by  Prof,  James  Orton 

during  his  Exploration  of  Peru  in  1876-77. 

By  E.  D.  Cope. 

(Read  before  the  American  Philosophical  Society  May  4,  1877. ) 

REPTILIA. 

Ophidia. 

1.  BoTHROPs  PICTU8  Tsch.  Jan.  Elenco  Sistematico,  p.  126.      Lachesis 

pietus,  Tscliudi  Fauna  Peruana,  p.  61,  Tab.  X. 

Nos.  11,  14,  15,  17,  19,  from  Chirabote  Valley,  Lat.  90  8.,  altitude  from 
0  to  2000  feet. 

A  very  distinct  species,  well  rigured  by  Tschudi.  In  five  specimens  the 
fossa  is  bounded  In  front  by  the  second  superior  labial  plate,  as  described 
by  Jan  ;  in  one  other  the  fossa  is  surrounded  by  small  scutella. 

2.  Elaps  circinalis  Dum.  Bibr.  VII,  p.  1210.  Cope,  Journal  Academy 

Nat.  Sciences,  1865,  p.  182. 
No.  45,  Pacasmayo. 

3.  Elaps  tschudii  Jan.  Revue  et  Magazine  de  Zoologie,  1859,  Prodrome 

d'une  Iconographie,  etc.,  p.  13. 
No.  18,  Chimbote  Valley. 

4.  OxTRRHOPUS  FiTZiNQERii  Tschudi,   Fauua  Peruana  Reptilia  p.   56. 

Tab. 
No.  21,  Chimbote  Valley. 

5.  OxYRRHOPUS  CLELiA  Daudiu.  Dum.  Bibron  VII  p.  1007. 

6.  SiBON  annulatum  Linn.  Dipsas  Dum.  Bibr.  VII,  p.  1141.     Leptodira 

Giinther. 
Nos.  33-25,  Chimbote  Valley. 

7.  Tachymenis  peruviana  Wiegmann  **1834"  (fide  Peters);  Archiv.  fur 

Naturgesch.  1845,  165. 

No  72,  from  Cuzco  ;  elevation  11000  feet. 

This  species  is  probably  distinct  from  the  T.  chilensis  Schleg.  This 
conclusion  is  derived  from  an  examination  of  Wiegmann's  type  in  the  Mu- 
seum of  the  University  of  Berlin,  and  it  is  sustained  by  the  present  speci- 
men from  Cuzco.  Its  characters  arc  ;  one  prcocuhir,  eight  superior  labial&, 
loreal  higher  Ihan  long,  superior  surfaces  of  the  body  and  tail  with  four 
series  of  dark  spots.  The  characters  of  the  T.  chUensis  are  :  two  or  three 
preoculars,  seven  superior  labials,  length  of  the  loreal  equaling  or  exceed- 
ing the  height,  superior  surfaces  with  four  longitudinal  brown  bands. 

8.  Dryophylax  vitellinus  sp.  nov. 

Form  moderately  slender,  head  oval,  narrowed  to  the  rather  depressed 
muzzle.  Scales  smooth,  in  nineteen  longitudinal  rows,  with  single  apical 
fossae.     Eight  superior  labials,  fourth  and  fifth  entering  the  orbit.     Hos- 

PROC.  AMER.  PHILOS.  800.  XVII.   100.  E 


Cope.:  ^  [May  4, 

ral  small,  as  high  as  v^ide,  just  vbible  from  above.  Xasals  depressed, 
loreal  a  little  longer  than  high  ;  oculars  1-2,  the  anterior  impressed,  nearly 
reaching  the  frontal.  Temporals  1-1-2.  Internasals  longer  than  wide  ;  pre- 
frontals subquadrate.  Frontal  long  and  narrow,  not  angulate  posteriorly  ; 
parietals  notched  behind,  short,  their  common  suture  a  little  more  than 
half  the  length  of  the  frontal.  *  Ten  inferior  labials,  six  of  which  are  in 
contact  with  the  geneials,  of  which  the  posterior  pair  is  a  little  longer  than 
the  anterior.    Gastrosteges  202  ;  anal  double  ;  urosteges  93. 

Color  yellow,  strongly  tinged  with  brown  above,  and  with  orange  on  the 
labial  plates  and  lower  surfaces. 

No.  3,  from  Pacasmayo. 

This  beautiful  species  presents  a  new  type  of  color  for  the  genus. 

9.  Dryophylax  eleqans  Tsch.  Lygophis  eUgans  Tsch.,  Fauna  Peruana, 
p.  53,  PI.  VI.  Lygophis  pacilostoimts  Cope,  Journ.  Acad.  Phila.  1875, 
180. 

This  species  was  described  from  a  young  individual.  Examination  of 
several  adult  specimens  from  Prof.  Orton's  collection  shows  that  the  last 
maxillary  tooth  is  grooved,  though  not  deeply,  and  that  the  scales  have  a 
single  apical  fossa.  The  coloration  is  more  striking  in  the  adult  than  in 
the  young,  and  is  quite  elegant.  The  ground  is  a  light  yellowish  gray, 
and  there  are  two  rows  of  bright  rufous  darker  edged  spots  on  the  back. 
These  spots  are  either  confluent  transversely,  forming  a  single  row  of  broad 
spots,  or  alternating,  so  as  to  form  a  zigzag  band.  The  latter  condition 
prevails  on  the  posterior  part  of  the  body,  and  the  band  !)ecomes  regular 
on  the  entire  middle  line  of  the  tail.  There  are  three  longitudinal  dark 
gray  lines  on  each  side,  one  on  the  middles  of  each  of  the  first  two  rows  of 
scales,  and  one  on  the  ends  of  the  gastrosteges.  These  become  more  or  less 
fused  on  tlie  tail,  forming  a  single  lateral  band.  A  broad  brown  band  from 
the  muzzle  through  the  eye  to  the  first  dorsal  spot.  Lips,  gular  region,  and 
anterior  <:astrosteges,  brown  speckled  ;  a  longitudinal  median  nuchal  band. 
Frontal  plate  dusky,  with  a  median  longitudinal  light  band.  Length 
of  the  longest  specimen!  M.  .901  ;  tail  .280. 

Xos.  12,  10,  26,  27,  Chimbote  Valley. 

This  species  is  the  type  of  the  genus  Lygophis  Fitz.  where  first  charac- 
terized ;  I*,  e.  in  the  Fauna  Peruana.  It  must  therefore  be  regarded  as  a 
synonyme  of  Dryophylax  Wagl.  The  genus  to  which  I  have  given  the 
name  Lygophis  (Proceed.  Acad.  Phila.  1862,  p.  75,  type  L.  li/nat'/s)  may 
then  ho  called  Aporoi^his. 

10.  DuYioPHis   ACUMINATA   Wicd. ;     Dryui'is  i€)ief(S,    Wagl.  Dum.  Bihr. 
VII.  H19. 

No.  HV    Chimbote  Vallev. 

11.  Dkymohius  heath  1 1   Cope.     Journ.  Acad.  Philadu.  1875.   p.  171). 
Thi>  >pecic.s  is  nearly  allied  to  the  D.  retirulnttia    Iferj  it'ulyus),  Peicr^. 

Monal?5')crichte,  Berlin,  1863,  285.  I  add  to  my  previous  de>;cription  that  in 
a  lar^rc  specimen,  the  interocular  space  is  only  .001  wider  than  the  length 
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IfUiu  mnzxle  ;  und  Uuit  the  Lrowu  band  ibrougU  tlie  oye  becomea  obso- 
TKe.     I*ugtl>  H.  1.150  ;  tail  .34(1. 

The  Amorfcan  sprciee  of  DrytwHut  (Cope.  Proc.  Acad.  Pliila..  ISCO. 
5(W(  uni  UiQ  rolluwing  ^  i>.  margiiritif«rut,  Scbl;  A  rrdVuladw,  Pet ; 
I>.  htalliii.  Cope  ;  i),  rappH,  Olhr.;  i),  oeripilalii,  Gtlir.;  i).  pulehrictpt, 
Coin:;  il.  !h>Aroi»,  Pet.;  .D.  baiiilarTlii,  Beetz  ;  D.  melanolimiul,  Cope; 
D.  biHriatU,  Gtbr.  i  B.  bilintaUtt,  Jau.;  J),  pulchtrriinw.  Cope. 
13.  Boa  ohtdxii.  Cope,  ep.  hot. 

This  Hpecies  ta  tnU'nualEuti;  in  cbaracter  between  iLe  Boa  eoiutriotur  and 
the  B.  imp«rator.  Ii  bus  tlie  stoui  proportions  of  botli  species,  wbile  tb.e 
KluninklEoa  of  tlie  bead  is  like  Hint  of  tltu  former,  and  that  of  the  body 
resemble*  tlut  of  tbt  lalter,  There  arc  no  large  scuta  on  Ihe  loreal  or 
nrbltal  regions,  ajid  thu  Ernies  of  the  lit-ad  geoeraUj'  are  characterized  by 
their  smnll  sl/c.  The  characters  of  t!ie  specie§  are  best  brought  out  in  a 
e  lublu,  wludi  I  give  : 
19-90  rowH  of  scales  ou  ilio  ixuXy. 
bital  ring  nut  in  contact  with  labials  ,  gaatrosteges  334 

f  onwlcgM  ilWe B.  caiiatrictar. 

-  n.  KMlfl  rows  of  scales. 
EOrbital  aeries  sepamied  from  labials  bya  row  of  scales; 
argi:  Uirol  pinic  ;  fomk  stout  ;  g.  iS'2.  a.  5^  ;  labials  19  ; 

il  ring  composed  of  19bcu1os;  tU  rows  on  iMdy B-  orl;nii. 

t  rirbilal  ring  reaching  Inbiala. 
Xu  larp-  loral  plate  ;  stout :  ii.  SQ  ;  S7-<!2  rows  on   body  ; 

brluls  lS-17 B.  imperatiir. 

klMftl  plate  as  large  as  the  orbil ;  proportions  as  in  the 

B.  eqtm. 

I  luge  lutal  plate:  form  elongate;  g.  27'2;  u.  69 B.  divinilogua. 

hUi  llio  typical  spcdmea  I  associate  one  (W>m  Oreytown,  Nicaragua, 
1  agrees  with  il  in  thu  generally  smaller  sixe  of  the  scales  of  the 
A  liody  tlian  is  found  in  the  il.  imitr-itor,  the  usual  Mexican  spedes. 
w  GO  rows  of  scales ;  91  hibinls  and  17  scales  in  Hie  orbital  ring  ;  gas- 
toutogos  tii. 
So.  I  from  Chilfte.  neat  Paeawnayo,  30(>0  feel  above  the  sea,    This  spe- 
\»  ilcdlcaied  Co  PmlWisor  James  Orton,  whoso  oxploraliuns  of  the 
regitiiu  of  Soutii  America  have  yielded  such  abundant  results. 
IStWTosiA  ALiitFUgss  Waglcr  ;  var.  letHlhitam,  Tscli.  Fauna  Pe- 
p.  41, 
J*n  remarks,  this  f.irms  apiiears  to  be  but  a  color  variety  of  the  5.  at- 

Ik  %  Chimbotc  Valky, 


U.  pBOtiTOTBETBfl  MU'LTiPonuia  Co|>e,  Jonrn.  Acad.  Phlln.  1875.  p,  178. 
Si>  W  ;  from  Ia  Uaia  or  the  divide  which  sepamlfs  the  waters  of  the 
Ucft^U  and  Uiowi  of  LaVe  Tilicuca  ;  ullitude  14,000  feci. 
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15.  Proctotretus  fitzingerii  Dum.  Bibr.  IV,  p.  286. 

No,  138,  from  Juliaca,  Peru  :  altitude  12,550  feet.  In  this  lizard  the 
lateral  scales  are  relatively  smaller  and  smoother  than  in  the  P.  multi- 
formia. 

16.  MiCROLOPHUS  INOUINALI8  Cope,  Joum.  Acad.  Phila.   1875.  p.  172. 
Nos.  83-84,  Chimbote  Valley.     2000  feet. 

17.  MiCROLOPHUS  PERUYIANU8  Scss.  M.  lesaonu,  Dum.  Bibr.  IV,  p.  336. 
Nos.  31-36,  Chimbote  Valley.    2000  feet. 

18.  Phyllodactylus  nigropasciatus  sp.  nov. 

The  existence  of  a  fourth  species  of  this  genus  in  Western  Peru  points 
to  this  region  as  its  centre  of  distribution.  The  present  one  belongs  to  the 
group  in  which  the  large  dermal  tubercles  are  not  prominent  nor  angulate. 
nor  arranged  in  regular  longitudinal  rows.  They  are  round,  and  very  dis- 
tinct from  the  small  round  scales  between  them,  and  not  almost  assimi- 
lated to  them  as  in  the  P.  irMqualis  Cope.  There  are  eight  superior  labials 
to  below  the  pupil  of  the  eye.  The  mental  scutum  is  very  large,  and  ur- 
ceolatc ;  it  has  two  lateral,  and  a  short  posterior  median  facet,  each  one 
corresponding  to  a  scutum.  The  anterior  of  these  is  the  first  labial,  which 
is  about  twice  as  large  as  the  scutum  that  follows  it.  Behind  these  is  a 
transverse  row  of  five  subround  scales,  of  which  the  median  is  in  contact 
with  the  mental.  The  next  row  embraces  eight,  arranged  in  an  undulat- 
ing manner.     The  scales  diminish  but  slowly  to  the  size  of  the  gulars. 

The  toes  are  slender  as  in  the  T.  microphylluB  Cope,  but  the  expansions 
are  large,  as  in  the  T.  incequtdis.  When  the  limbs  are  appressed  to  the 
side,  the  elbow  reaches  the  base  of  the  toes  in  this  species,  but  only  to  their 
tips  in  the  T.  incBqualis  ;  the  length  of  the  toes  in  T.  microphyllua  is  in- 
termediate. 

The  ground  color  is  very  light,  brilliantly  white  on  the  inferior  surfaces. 
Between  the  axilla  and  groin  the  back  is  crossed  above  by  six  narrow 
black  cross-bands.  These  bifurcate  or  break  up  on  the  sides  ;  the  axillar 
band  breaks  up  on  the  back,  and  two  anterior  to  it  are  represented  by  spots. 
A  broad  dark  band  passes  from  tlie  nostril  through  the  eye  and  breaks  up 
on  the  sides  of  the  neck.     Limbs  indistinctly  cross -barred. 

M. 

Longtli  to  meatus  auditorius 013 

•*  axilhi 020 

"   groin 039 

•*   vent 043 

Width  at  meatus  auditorius 007 

Length  of  fore  limb 014 

«'         "      "    foot 004 

*'  hind  limb 021 

"      "     foot 0065 

The  very  different  arrangement  of  tlie  infralabial  scales  and  the  small 
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tfti  KXpunsioiiB  Willi  oUit't  clmracttre  of  the  P.  mkrojihylliu*  roiKlcr 

with  il  unnecessary.    Prom  tlie  nearer  P.  iruequalii^  i<  ilift'LTS 

y  ill  tliree  featurvB  ;  (1 1  llie  greuier  relutive  size  or  tlie  laburcles  ; 

« lUScrently  nrrangcd  infmlaliinis,  nixl  (3)  in  tlie  longer  digits. 

>.  8S,  Chimlioie  Valley.    2000  feet. 

Bl>uvLL»i>AcrvLrs  rbibsii  Peters  Jloaateticr.    Berl.  Acnileiny,   1303, 


K  1*X  rroin  PacMinayo. 

B  ATRAC  HI  A. 

Anuua. 

pOTOTREUA  UARaiTPiATUM  Dum.    Blbr.  VIII,  308,  pi,  99,   {Hyla). 
Wff»t«lrtma  GiX\T. 

I.  3«.  CUiinboIo  Valley  ;  137-8,  Piwic  ;  altitude  10.500  feet. 
JpitOKuriiit.t;B  cuiOANUs  sp.  uov. 

I'ipociea  of  medium  size  in  a  genus  wlicre  the  species  are  never  large. 
B  ntlier  mbiut,  hend  wide,  flat ;  enntiiLis  roslrales  well  marlted  but 
,  Nmtrlls  near  tlie  end  of  themuzKle,  whicliisobtUBely  rounded. 
ton  disilact,  its  diameter  half  rhat  of  ibe  eye  siit,  wliicli  is  nearly 
*  Ibe  muxxle  iu  front  of  it.  Ttio  limbe  ik  nitber  elongate,  and 
ml  dibitntions  are  quito  small  Tlie  wrist  of  tbe  extended  fore 
e8  Itie  end  of  tlie  muzKle,  and  the  elbow  is  sliglitiy  overlajiped 
v  when  Imlli  are  appressed,  When  the  bind  limb  ia  exiendeil 
I,  the  heel  ruKcbes  to  the  line  of  the  front  of  the  orbit,  Tliere  arc 
pbcrclM  on  tlic  eole,  and  the  skin  uf  ilie  superior  sur&ees  of  the  licKiy 
I,  while  that  uf  tlic  tbiirax  and  nlMlomen  is  closely  areolale. 
B  voauTine  teeth  are  in  iwu  full  and  closely  approximated  fasicles 
I  the  inli'rmil  nnrea,  IlieLr  poaierioF  borders  projecting  a  little 
d  the  posterior  inarginsof  the  latier.  The  nareal  openings  are  small, 
It  «qual  di  the  ostiapharyngea  :  [lie  tongue  is  discoid,  and  is  oiteniy 
^•d  on  tlie  posterior  free  border,  which  constitutes  about  oue-tliird  the 
b  uf  the  orgnn. 

lor  of  tlie  upper  gurfaccB  dark  olive;  of  the  limbs  paler;  the  femur 

1  liglil  olive,   posteriorly.    Inferior  surfaecs  dirty  "'hiie,   except 

'p  of  tho  thighs,  whicli  are  pale  yellow.     Sides  of  the  head  to  the  tym- 

n  dark,  tionlemd  nbore  by  a  blackish  llni<  iilong  the  cantbus  rostralis, 

Ebtlow  by  a  lielil  labial  border 

[«nglU  of  the  head  and  body uas" 

Length  of  liead  to  iwelcrior  line  ortyiu|muum 0073 

Width      ■■        at        '■  ■■  '■  0098 

Total  IcnKVh  of  fore  limb OIW 

bind    ■■   0873 

l*en«Ui  of  fool lino 

Ungth  of  tarsos 0005 

«,Joarnal  Arutrmy,  Phlln.  U7G,p.  IT5.    tl.i>r.  clL,  ji.  174. 
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This  species  is  one  of  those  forms  which  is  near  tlic  boundaries  of  the  fami- 
lies of  HylidcB  undCt/itUgnathida.  It  agrees  witli  the  other  species  of  the 
genus  to  which  I  have  referred  it  in  essential  respects  ;  i.  e. ,  in  the  free  toes, 
the  frontoparietal  fontanelle,  and  the  small  and  separated  prefrontals.  The 
last  two  characters  distinguish  it  from  Hylodes  to  which  it  bears  a  super- 
ficial resemblance,  as  also  the  terminal  phalanges,  w^hich  lack  the  trans- 
verse limb  of  that  genus.  The  sacral  diapophyses  are  but  little  dilated. 
It  is  noteworthy  that  this  frog  is  the  first  one  which  presents  these  charac- 
ters, known  from  South  America,  all  the  species  of  Chorophilus,  five  in 
number,  being  North  American. 

22.  Cyclorhamphus  angustipbs,  sp.  nov. 

A  species  of  medium  size,  remarkable  for  the  small  extent  of  the  palma- 
tion  of  the  toes.  The  muzzle  is  short  and  rounded,  its  profile  retreating 
backwards  to  the  superior,  rather  elevated  plane.  Canthus  rostrales  obso- 
lete ;  nares  one-third  nearer  to  the  border  of  the  orbit  than  to  that  of  the 
upper  lip.  The  orbits  l(X)k  somewhat  upwards  and  forwards,  the  tympanic 
membrane  is  not  visible  in  the  derm,  but  exists  as  a  small  vertically  oval 
membmne  whose  long  diameter  is  one-third  the  vertical  diameter  of  the 
eye.  The  skin  is  everywhere  perfectly  smooth.  The  thumb  and  second 
finger  are  of  equal  lengths.  The  web  of  the  hinder  foot  is  deeply  notched, 
the  edge  marking  the  middle  of  the  first  phalange  of  the  fourth  toe  ;  that 
between  the  first,  second  and  third  toes  joining  the  adjacent  longer  toe  at 
a  still  lower  point.  The  wrist  of  the  extended  fore  limb  exceeds  the  end 
of  the  muzzle,  while  the  heel  reaches  to  the  nostril ;  the  tibia  equals  the 
foot  without  the  tarsus.  The  choanie  are  larger,  and  the  ostiapharyngea 
very  small.  The  vomerine  fascicles  are  small  and  close  together  ;  they  fill 
the  narrow  space  between  the  inner  borders  of  the  choante.  The  tongue 
is  nearly  round,  entire,  and  has  the  posterior  fourth  free. 

M. 

Length  of  head  and  l)ody 038 

Length  of  head  to  posterior  line  of  tympanii Oil 

Width  of  head  at  "  "  "  010 

/  Length  of  fore  liml) 025 

"  foot  i.!:5reat(st) 010 

of  hind  limb 001 

of  hind  foot 029 

of  tibia 017 

Color  above,  dark  plumbeous  ;  below,  a  light  lead  color. 
No.  1'3(),  from  Juliaca  :  altitude  l^.i^^O  feet. 

The  clumicters  which  distinguish  this  species  from  the  C.  (Pfnarirutt,  are, 
the  iTieater  lenirih  of  the  limbs,  the  closer  ai)proximation  of  the  choana^  ; 
the  absence  of  dermal  margins  to  the  toes,  the  absence  of  cuneiform  tuber- 
cle, and  the  close  union  of  the  metatarsal  bones  in  the  sole.  This  arranjre- 
ment  gives  the  sole  a  narrow  form,  without  the  expansiveness  seen  in  C. 
ivrri'iricuH,  where  the  grooves  between  the  metatarsals  are  distinct. 
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L  CtcuiRUAUPDca  .«tiARicuB  Cope.  Prt>c,  Aciil.  Pbilu.  1ST4,  p.  125. 
I.  46.  W,  ai,  fivrat  Turn,  near  Arequipo  ;  nlUHide  8000  feet :  Nos.  81 
u  Cuicu  ;  dltituJe  11.000  fei'i,  Sptcimen^  from  Cukcq  are  darker 
d  ttuw  those  from  Yiira.  Tlicy  sre  c!»rk  plumbeous  with  large  round 
k  b|mU  nbore  ;  the  latter  nre  liglitur  plambeouB  with  ur  wilhout  (lurk 
■  fmj  UDBller  s[>oi£,  Id  males  from  the  latter  locality  tlie  tlioiux  is  covered 
!i  oornouus  nsperlties  and  there  is  a  large  shield  of  horn  on  the  ioner 
Id  of  the  ihiiml).  which  is  corercd  with  acut«  projeclioue. 
I  H  Circi.(iiiK«Mi-nus  rusTt'LOsus.  sp,  nov. 

The  largvti  ajieeies  of  the  genus,  distinguished  hy  its  large  hetid,  nnd  the 
'f  prominent  ttibrrrles  of  the  sides  and  coccygeal  region. 

TJie  liMd  is  wide  luid  Hut.  with  the  ioreal  region  and  the  muxzle  oblique. 
\  TIm  canthu?  roatrates  are  olMolete,  and  the  nnn»,  although  nt  tbe  end  of  the 
t  iDpertuT  plane  of  Ihc  muxKle,  are  equidistant  between  the  orl>ii  and  the 

I  tablal  border,    The  membninuin  tynipani  is  coiioualed  by  tlie  skin  and  is 
•  Tertical  ami.  who«c  long  diameter   is  leas  than  hair  thnt  of  ihc  eye  silt, 

}  TiM  Bn^rs  aud  loes  are  elongate,  especially  the  last  or  imsiial  pljulange  ; 
\  Cm  wii»t  ruaehca  considerably  beyond  the  muzzle,  und  the  heel  lu  ilie 
Hfroittar  ihe  orbit.     The  hind  foot  is  only  half  webbed,  and  is  cjnsideru- 

II  Ujr  longer  than  thn  tibin.     The  skin  is  smooth,  excepting  on  the  sides  be- 
a  the  Ilia  niuod  the  veni,  the  sujierior  face  of  the  tibia,  and  the  sole 

»  oTthe  fool-  Tliesc  loooiitics  are  nil  luberculor :  the  liralra  with  small  acute 
t,  the  side  with  small,  nlitnsc,  nnd  very  prominent  warts,  and  the  iliac 
||  ngton  wlib  larger  obtuse  warl«. 

Ttm  duMDW  arc  not  very  much  approximated,  and  the  vomerine  paiclics 

n  litem  are  very  sniall.    The  ostia  pharyngea  are  very  minute  and 

I  well  within  Ihe  external  lurders  of  the  mouth.    The  tongue  is 

W(d«T  Ituui  \oDg.  and  entire.  . 

Oiilor,  dark  lend  color  everywhere  excepting  the  gulnr  region  and  the 

I  t^iif  tbeUteml  warts,  whioli  are  dirty  white.  Upper  regions  indefinitely 

"ed  with  l)rown  and  gray. 

M. 

Length  of  liend  and  body 060 

"        "     to  itoBlarior  line  of  iyin[mna 018 

Width  of  head  at'  "  "  024 

"      of  sacral  e^iHuse 018 

"      of  Iniororbiial  space 005 

Length  of  (iwe  limb OSH 

of  forefoot... 016 

"       of  hlndlimli. 087 

•■       ofhlBdftwl 048 

•■       nf  hinil  Inrsos 010 

■■       of  lllila 025 

»o.  111.  fnim  Tlnia  ;  nliitndc  ll,4fK)  feel. 
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25.  Pleurodexia  cinereum,  sp.  nov. 

Muzzle  oval,  vertically  truncate  at  the  end  and  elevated  ;  canthus  ro8- 
trales  obtuse,  loreal  region  little  oblique  ;  nares  terminal.  Membranum 
tympani  distinct,  round,  its  diameter  one-third  that  of  the  eye-slit.  Wrist 
extending  to  muzzle,  and  the  heel  to  the  middle  of  the  orbit.  Two  large 
palmar  tubercles.  Cuneiform  tubercles  of  sole  prominent,  not  sheathed 
with  horn,  the  out€r  solar  tubercle  not  prominent ;  no  proximal  tarsal 
tubercle.  Tarsus  sliort ;  remainder  of  foot  longer  than  tibia.  Skin  with 
low  warts  on  all  the  upi>er  surfaces  of  the  head  and  body  ;  inguinal  gland 
moderate,  oval.     Posterior  inferior  femoral  region  areolate. 

The  vomerine  teeth  are  in  small  fasiculi  extending  backwards  from  the 
line  of  the  anterior  margins  of  the  choanee.  The  latter  are  twice  as  large  as 
the  small  ostiapharyngea.  The  tongue  is  a  wide  oval,  has  a  slit-like  notch 
behind  and  is  one-half  free. 

Color  above  gra}'  leaden,   with  indistinct  darker  plumbeous  spots,  of 

w^hich  the  largest  is  between  the  orbits.     There  are  three  wide  vertical 

dark  gray  bands  at  the  upper  lip,  the  last  one  on  the  tympanum,  and  two 

paler  similar  bands  between  them.     Numerous  black  spots  on  the  groin  ;  a 

black  crescent  on  the  inguinal  gland.     Limbs  dark  cross-banded  above ; 

lx)sterior  face  of  femur  darkly  gmy  sjiotted.     Lower  surfaces  dirty  white; 

gular  reirion  gray  dusted. 

M. 

Total  length  of  head  and  body 027 

Length  of  head  to  posterior  line  of  tympana 008 

**      at        ''  *•  ''       010 

Width  of  sacral  expanse 0055 

Length  of  fore  limb 0170 

'*    foot 0070 

of  hind  limb 0410 

"     fo(it 0180 

of  tarsus 0050 

of  tit>iji 0110 

No.  137,  from  .luliaca  at  12,")50  feet. 

20.  BuFO  cuiLENSis  Tschudi,  Batr.  88.  Diim.  Bibr.  VIII,  678.     B.  spinu- 
hsua  Weigm. 

Nos.  2  and  4,  Pacasniayo  on  the  coast ;  47,  Are(iuipa,  7,500  feet ;  52, 
Chimbotc  Valley  ;  54-50  and  124-126,  Urubaniba,  Eastern  Peru,  10,000 
feet;  73-9,  Cuzco,  11,000  feet  ;  87-8,  Yaurisque,  East  of  Cuzco,  on  the 
Apurimac,  10,500  feet;  102-110,  Tinta,  11,000  feet;  129-135,  Juliaca. 
12,550  feet. 

Having  arranged  the  above  thirty-six  specimens  of  this  toad  in  the  order 
of  the  elevation  above  the  sea  at  which  they  were  found,  beginning  at  the 
coast,  and  rising  to  12,550  feet,  I  have  discovered  no  characters  of  surface,  of 
color,  or  of  any  other  kind  which  are  related  to  the  habitats.  Two  of  the 
three  specimens  from  Pacasniayo,  r^  and  9»  ^^re  twice  the  average  size  of 
the  others  ;  the  third  one  is  as  large  as  the  largest  of  the  others.  Several 
specimens  have  spinulose  warts. 


« 


HVOPOUATA. 

It  Inui  sumeilincs  a|)pcared  to  the  writer  that  a  modification  niigtit  nith 

nJvantiigc  lie  iulrwluced  into  thpsyslem  of  Fishes,  as  left  in  liis  BynopaU  of 

tijn  ii.ior.lfijfi'  «rilii-  subject,  published  in  the  Transactions  of  the  American 

.,:,;,  .il  aocieiy,  1870,  p.  440,  and  the  Proc.  Amer.  Ass.  Adv.  Science, 

' :'-.     Tile  BUb-clftaaes  of  fishes  liiisre  recognijwd  were  five  ;  viz.  the 

.  The  Sslarliii,  the  Dijiiu)!,  tlie  Gromuptaryyiit,  and  the  Arlimrp- 

ir  iijijwura  iLut  the  slruetuml  diffErenccs existing  between  Ibe  liist 

iKoiUvisi.msaro  not  so  great  as  those  wliicU  disiinguisli  the  others,  il  \a 

prapMMl  to  eomblae  tbem  into  a  single  sub-class,  to  be  called  the  Oiier- 

rvUCd.     Tlie  dcfliillioiis  of  the  four  sub-elass«s  will  theu  be  as  follows  ; 

L  Sospaiuoriurn  continunus  with  the  cartilaginous  craa- 
iiun,  will)  no  hyomnudihular nor  rudlinculal opercular  Ikidc  : 
nu  mtuilUry  nreh ;  pelvic  Umvs  present;  iixial  scries  of  lore 
Ihuh  sltonunrd,  tile  derivative  radii  sessile  on  the  basnl 
[rieoni;  axial  series  of  hinder  limb  prolonged  in  d" Hotoeepli'ili. 

II.  Suspensorium  artioiilaled  with  the  crauiuui ;  no 
nuuillary  areb :  no  opercular  nor  iielvic  buncs ;  liones  of 

limh  »  in  I  he  last .S«i.ir  Aii, 

III.  SiispeiijHiri urn  radi mental,  articulated  with  cranium, 
*iip|>orilng  one  or  more  opercular  boDes ;  cranium  with  su- 
^ur  nicmbrNne  Iwnes ;  no  maxillary  arch  ;  a  mediau  itcl- 
rlc  (-lemciii  :  the  limbs  supported  by  segmented  unmndilied 


Dipnoi. 


IV.  HyoinandibuUr  and  palatoquadrale  bones  articulating 
with  rranlutn.EUpportingopcrculnr bones  :  a  maxlUnry  arch  ; 

mipplvicelement:  axes  of  the  limbs  shortened,  the  derivative 

ndli  KOMlleim  the  boaal  pieces. Uj/opiiii 

imary  divisions  of  the  Byopomata  are  indicated  by  the  si 
1.  ofwliich  thoroare  tb  rue  principal  mollifications,  as  follows: 
■jvative  radii  present  in  both  limbs;  in  the  anterior 
1  by  an  axial  sogmcnt  with  one  or  more  baaal  or 
tsthre  radii,  forming  a  peduncle  :  in  the  hind  limbs  the 

ntin  Iftdii  sessile  on  axial  segment  only Groaopterj/gia. 

\  Detlmlvo  radii  few  Ln  the  fore  llml),  sessile  on  scapu- 

it  In  hind  limit,  and  sessile  on  axial  segment Ohrond-ittei. 

niivo  radii  few  in  the  fore  limh.  sessile  on  the 
;  (ranting  or  very  few  iind  rudimental  on  tlie  hind 

M  the  dermal  radii  rest  on  Ihe  axial  element. . . .        AetinDpftri. 
s  claaatficiitlnn  of  the  AatinopUri  then  continues  as  in  the  r 
•  iinulotl. 

H.  i-uiLus.  soc.  XVII.  too.  V 
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27.  CORViNA  AOA8SIZII  Steiiidaclmer  Sitzungsbcr,  K.  K.  Acad.  Wiss.  1875 

(April),  p.  26. 

Nos.  5  and  43,  from  Pacasmayo  and  Chimbote  Bays.  These  specimens 
have  an  indistinct  longitudinal  stripe  extending  along  each  row  of  scales 
above  the  middle  of  the  body  ;  cross-bands  are  not  apparent.  D  XII-1-21; 
A  2-lQ. 

28.    BlENNIUS  TETRANEMU8,  Sp.  nOV. 

Radii ;  D.  XIX-13  ;  P.  13  ;  V.  1-2  ;  A.  11-18  ;  first  dorsal  fin  com- 
mencing above  the  preopercular  border,  with  many  of  the  rays  of  sub- 
equal  length,  which  does  not  exceed  the  distance  from  their  bases  to  the 
pectoral  fin.  An  open  notch  b:*tween  the  first  and  the  more  elevated  sec- 
ond doreal  fin.  In  only  one  out  of  seven  specimens  there  is  a  pair  of 
cui*ved  teeth  behind  the  premaxillaries  ;  none  in  the  lower  jaw.  Interor- 
bital  space  narrow,  deeply  grooved  ;  behind  the  orbits  a  transverse  groove 
behind  which  the  vertex  is  swollen.  A  slender  postnareal  tentacle,  a  long 
tentacle  above  the  posterior  part  of  the  orbit  deeply  split  into  four  sub- 
equal  portions  ;  no  fringes  at  its  base  nor  behind  the  orbit. 

Orbit  a  little  more  than  one- fourth  tlie  length  of  the  head  ;  the  head 
three  and  a-half  times  in  the  length  without  the  caudal  fin  ;  depth  four 
times  in  the  same. 

Color  light  brown,  the  sides  marbled  with  darker  brown  :  seven  quad- 
rate brown  spots  on  each  sid?  of  the  base  of  the  dorsal  fin.  Sides  of  head 
speckled  with  dark  brown  ;  a  large  brown  spot  behind  the  eye  which  sepa- 
rates two  wide  light  bars,  one  of  which  extends  downwards  and  backwards 
from  the  eye,  and  one  backwards.  Anal  fin  dusky  with  a  light  margin  ; 
dorsal  with  obscure  brown  shades. 

M. 

Total  length OT,) 

Length  to  base  of  pectoral 011> 

ventral OIG 

anal 03:5 

Diameter  of  orbit 0045 

'•  interorbital  space 0015 

From  Pacasmayo  Bay. 

29.  Clinus  mickociurhis   Cuv.  Val.  XI  p.  3S4.    Geog.  Hist.  Chile  Zool. 
II  p.  275.     1).  XXV-12  ;  V.   I.   3;  A.  11-22. 

No.  39,  from  Callao  Bay. 

30.  Clinus  foktidkntatus,  sp.  nov. 

A  shorter  si>ecie8  tlian  the  last  with  the  external  teeth  in  both  jaws 
larger. 

Radii;  D.  XIX-13  ;  V.  15;  V.  1-3;  A.  11-20 ;  C.  1-12-1  ;  the  dor- 
sal fin  commencing  above  the  preopercular  bonier  ;  the  pectoral  reaching 
to  the  base  of  the  anal.  Dorsal  spines  rather  short,  about  half  as  long  as 
the  soft  rays.  The  greatest  depth  is  opposite  the  base  of  the  pectoral  fin  : 
the  front  is  regularly  decurved  to  the  rather  compressed  muzzle,  where  the 


Ikl 


43 


[i;opi>. 


flBKnlKinl  ei]iiul.      iDcnlrs  in  n  verlicitl   hoe  from   ilic   vent,    lll-l-3.>. 

'«  liinmeier  of  tlie  eye  eaters  ihe  lengih  of  the  licnd  S,-l  titans ;  ilie  head 
vaien  Uiu  leagUi  4.1T  limes;  and  Iliciloptli  Intn  thesitme  4,5  times.  There 
in  B  tmall  ciiTlius  at  llie  anterior  nostril  ^  u  stout  short  one  witli  h  friaged 
l)i)rdt'r  pnijccling  from  hclow  tlie  superior  jioaterior/ border  of  tlie  orliil. 
uH  <i  ilt-rmal  Bap  with  u  friugcd  border  ou  each  aide,  exieudiugfrom 
ueu  the  middle  line,  along  the  |)»slerior  liorder  of  the  skull  to  oi>|>OBite  the 
lup^rior  third  of  ibe  orbit.  Tlie  tcetli  in  boib  jtme  are  ot  two  kinds ;  the 
menial  lari^r  in  n  single  row,  and  lUe  internal  smnllcr,  in  sevciiil  Ttivm 
Dt  Ihp  former  arc  atout  an<l  compressed,  nnd  cnusidenibly  exceed  in  size  the 
«irre*[KHidlug  oneaortlie  C.  la^iuieirrhin.     The  piUehesof  sniBll  teeth  arc 

Imillnrd  lo  the  onicrlor  part,  of  tbc  lower  jniv.  hut  extend  n  little  further 
btrrlorly  |o  the  upiier  javv'.     The  palatine  leeth  are  Tew  and  coarse. 
■      Total  Icngib 233 
W      Length  to  orbit 023 
i               '■        baw  of  iwcwral  flu. 078 
I                                "     anal  tin 115 
I             '■             "     caudal  fln 038 
■      Depth  of  hudy  at  origin  i>f  anal 050 
■     tniororbiial  widib .  OlHi 
Bhe  LMlor  U  a  light,  leathery -brown,  with  four  vertical  cross  bars  of  a 
oner  bmirii,  of  which  lateral  poitiou  projects  poatoriorly  from  the  dorsal 
poniou     In  addition  to  thcae,  the  body  and  head  are  tliickly  marked  with 
•mall,  (lark-brown  «pote  ;  Bimilar  spots  oq  the  dorsal  caudnl  and  base  of 
ptctoml  Dns. 

So.  40,  (^allaoBay. 
!1-  SicrA«K9  rriittHociscLus,  sp.  nov. 

AsDmll  Bpet^iea  of  rather  slender  form.  The  head  is  one-fifth  of  the  totiil 
Icngib  ineluding  caudal  fln  ;  the  depth  of  rhe  body  is  one-eleventh  of  the 
tame  The  loug  iliamclHC  of  thn  orbit  is  onc-fourlh  lliut  of  the  head,  ex- 
cowle  the  Imgtb  of  ihe  miizdc.  and  enters  the  inlerorbilal  width  one  and 
aDc-half  limi's.  The  front  is  flui,  and  the  mouth  very  small,  with  a  few 
Urge  Iridcnlate  Incisors,  nnd  a  smaller  number  of  smaller  teetli  on  eaeh 
I  <id«of  Ibom  in  each  jaw.  The  iuoisor*  are  ais  above,  aubverlical,  and  four 

bokiw.  aubhorliontal.  Badial  formuhi  D.  5 ;  C.  1-7-1  :  A-  4  ;  V.  4  ;  P. 
W.  The  p<Kiorior  dine  margin  is  wide,  and  extends  In  a  broad  lamina,  ver- 
tically licblud  tile  pectontl  tin.  Pectorals  and  ventrala  cnnnevled  bj'  mem- 
braae.    factorial  disc  G.O  limes  in  total  leu^h ;  lis  anterior  free  margin 

M»a»Hr»mentb.  U. 

ToUl  length 084 

L«anh  tu  anterior  margin  of  disc 0040 

"        '■  anus 010 

"dorsalfin 030 

■■  anal      '■   021 

"        "  caudal  "  .,-,.-.---.,-,,,,,, -  -028 
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The  dorsal  region  is  crossed  by  five  wide  brown  spots,  the  anterior  be- 
tween the  bases  of  the  pectoral  fins,  those  following  becoming  successively 
nearer  together.  They  are  all  joined  together  on  the  sides  by  a  brown 
border  which  presents  processes  downwards  so  as  to  be  scolloped.  Be- 
low this  the  surface  is  white.  The  dorsal  spaces  enclosed  between  the 
spots,  together  with  the  top  and  sides  of  the  head  are  marked  with  a  crim- 
son network.  Two  chain-like  bands  on  the  operculum,  and  two  on  the 
base  of  the  pectoral  fin. 

The  precise  locality  from  which  this  species  was  obtained,  has  not  been 
preserved. 

:^2.  Atherina  laticlavia  Cuv.  Vol.  X,  p.  478. 
No.  41,  Callao  Bay. 

33.  Belone  ?  TRUNCATA  Lcs.  Gunther  Catal.  Fishes  Brit.  Mus.  VI.  p.  224. 
Differs  from  Atlantic  specimens  in  having  the  tail  evenly  though  slightly 

emarginated.     Radii ;  D.  14  ;  A.  17.     No.  42  ;  from  Callao  Bay. 

I  find  that  in  the  genus  Belone,  the  coronoid  bone  is  distinct  from  the 
other  mandibular  bones,  and  is  well -developed.  In  Amia,  where  it  has 
bt^en  stated  to  be  distinct,  it  is  coossified  in  old  individuals. 

34.  Orestias  cuvierii  Cuv.  Val.  XVIII  p.  225. 

Fin  radii ;  D.  15 ;  A.  II.  10.  Scales  in  fitly -three  transverse  series  to 
above  superior  extremity  of  branchial  fissure.  Orbit  one -fifth  of  head  ; 
length  of  head  3.5  times  in  total  without  caudal  fin.  Top  of  head  and  each 
side  of  anterior  dorsal  region  naked. 

No.  142.  Lake  Titicaca. 

35.  Tetragonopterus  ipanquianus,  sp.  nov. 

This  species  is  furnished  with  a  series  of  teeth  on  the  maxillary  bone  as 
in  the  T.  iie'-tinatun,  T.  polyodon,  etc.,  but  is  only  camparable  to  the 
latter  in  adding  to  this  character,  a  reduced  number  of  radii  of  the  anal 
fin.     It  dilTers  from  it  in  the  smaller  and  more  numerous  scales. 

The  h«*ad  is  short,  and  the  lower  jaw  robust  and  somewhat  protuberant. 
Its  length  enters  the  total  with  caudal  fin  5.75  times  ;  it  includes  the 
lUameter  of  the  eye  four  times,  which  enters  the  diameter  of  the  very  con- 
vex interorbital  space  1.0  times.  Muzzle  abruptl}'  descending,  shorter 
than  orbit.  The  proximal  two-thirds  of  the  maxillary  bone  toothed.  Dorsal 
fin  originating  behind  the  basis  of  the  ventral,  its  last  ray  standing  above 
the  first  anal  ray.  Caudal  fin  deeply  forked,  the  superior  lobe  larger. 
Radii  ;  D.  I.  9  ;  A.  I.  28.  Scales  11-5*4-01-8.  Tlie  general  form  is  mode- 
rately  elongate,  the  depth  entering  the  length  without  the  caudal  fin,  three 

and  one -fifth  times. 

M. 

ToUil  length 125 

Length  to  orbit 005 

"dorsalfin 044 

••  anus 051 

*'  anal  fin 057 

'*  caudal  fin 093 
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Color  silvery,  with  a  narrow  dorsal  dusky  line,  and  a  leaden  sliade  along 
the  upper  part  of  the  side,  which  continues  to  the  notch  of  the  caudal  fin. 
The  anterior  part  of  this  band  is  enlarged  into  a  scapular  spot. 

Nos.  69-70  and  122  from  the  upper  waters  of  the  Urubamba,  one  of  the 
sources  of  the  Ucayale.  The  other  species  of  this  section  of  the  genus,  the 
T.  polyodon  Gthr.  is  from  the  neighborhood  of  Guayaquil. 

Dedicated  to  the  memory  of  the  inca  Ypanqui,  who  in  the  city  of  Cuzco 
on  the  Urubamba,  the  first  of  his  line,  devoted  himself  to  monotheism. 

36.  Enoraulis  tapirulus,  sp.  nov. 

There  are  minute  teeth  in  both  the  jaws,  and  the  obliquely  truncated 
extremity  of  the  maxillary  bone  does  not  reach  the  articulation  of  the  man- 
dible with  the  quadrate.  None  of  the  fin  rays  are  elongate,  and  the 
muzzle  projects  in  a  compressed,  conical  form  beyond  the  mouth.  The 
length  of  the  head  exceeds  the  depth  of  the  body,  and  enters  the  total 
length  without  the  caudal  fin,  three  and  one -third  times.  The  depth  of  the 
body  enters  the  same,  four  and  one -fifth  times.  The  eye  is  large,  tlie 
diameter  entering  the  length  of  the  head  four  and  one-half  times,  and  ex- 
ceeding the  length  of  the  rather  elongate  gill-rakers.  Fin  radii ;  D.  I.  11  ; 
A.  25 ;  the  former  originating  above  a  point  behind  the  base  of  the  ventral 
fins  ;  its  last  rays  standing  above  the  base  of  the  first  anal  ray.  Its  first 
ray  is  equidistant  between  the  base  of  the  caudal  fin,  and  the  line  of  the 
anterior  border  of  the  orbit.     Scales  in  36-7  transverse  series,  deciduous. 

Abdomen  moderately  trenchant. 

M. 

Total  length 120 

Length  to  orbit 000 

"        *'  border  of  operculum 080 

••  ventral  fin 050 

"  anal        *' 070 

'*  caudal    "  100 

This  species  is,  according  to  the  descriptions  given  by  Dr.  Giinther, 
most  nearly  allied  to  the  E.  sxirinaiaennin,  and  E.  poei/i,  but  differs  in 
many  respects.     The  two  specimens  probably  came  from  Pacasmayo  Bay. 

37.  Tricuomycterus  pardus  Cope,  Proceedings  Academy,  Phila.  1874, 
p.  132. 

Numerous  specimens  from  Jequetepeque. 

After  comparison  of  this  first  with  many  individuals  both  old  and  young,  of 
the  T.  dispar,  my  opinion  in  favor  of  its  specific  distinctness  from  that  species 
is  confirmed.  In  order  to  present  its  characters  in  connection  with  those 
of  other  Trichomycteri,  the  following  table  is  presented.  A  large  specimen 
of  the  T.  pardus,  which,  according  to  the  label,  came  from  Callao  Bay, 
differs  from  those  from  Jequetepeque  in  having  small  spots  instead  of  the 
large  blotches  characteristic  of  the  species  : 

I.  Dorsal  fin  entirely  in  front  of  anal. 
a.  Dorsal  partly  over  base  of  ventrals. 
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Head    one-sixth   total  length  ;*  D.    7-8  ;  A.  5-6 ;   form 
slender ;  spots  few,  large T.  pardus. 

II.  Dorsal  fin  partly  over  anal  fin. 

a.    Dorsal  fin  partly  over  ventmls. 

Head  4.5  to  5.5  in  total  length ;  D.  9  ;  A.  6  ;  gray,  uni- 
form or  black  speckled T.  dispar. 

aa.  Dorsal  fin  behind  base  of  ventrals. 

Head  5  times  in  total ;  D.  7  ;  A.  5  ;  closely  marbled  with 

dark  brown  above  and  below T,  rivulatus. 

Head  0  times  in  total ;  D.  7  ;  A.  0  ;  straw-colored  with  a  few 

faint  specks T.  gracilii. 

Head  0.5  and  7  times  in  total ;  D.  8  ;  A.  0  ;  coarse,  browH, 
confiuent  blotches,  finer  above  anteriorly ;  forming  two 
series  posteriorly  with  pale  band  between T,  poeyanua. 

The  species  T,  maculatus,  T.  punctulaUu  and  T.  areohtttts  C.  &  V.,  are 
characterized  by  a  larger  number  of  rays  (11-15)  in  the  dorsal  fin.  than 
that  found  in  any  of  the  preceding. 

38.  Trichomycterus  dispar  Tschudi ;  Giinther,  Catal.  Brit.  Mus.  V,  p. 
273. 

All  the  specimens  of  this  species  as  above  defined  come  from  the  head- 
waters of  the  Amazon,  as  was  found  to  be  the  case  by  Tschudi  (see  Fauna 
Peruana).  They  are  Nos.  89  and  92-4  and  101  from  Tinta  on  the  Vilcan- 
ota,  the  source  of  the  Ucayali,  elevation  11,400  feet ;  Nos.  57-60  and  113- 
121  from  the  Rio  Urubamba  at  Urubamba,  elevation  10,000  feet.  The  very 
young  have  an  interrupted  dark  lead-colored  lateral  band,  which  with 
growth  is  resolved  into  spot.s,  and  disappears.  None  of  the  specimens 
present  the  numerous  dorsiil  radii  ascribed  by  Dr.  Giinther  to  his  T.  di»pai\ 
which  is  doubtless  the  T.  nmculatm  of  Cuv.  Val. 

39.  Trichomycterus  rivulatis  Cuv.  Val   Vol.  XVIII,  p.  49.5. 

This  species,  which  is  characterized  by  a  smaller  number  of  dorsal  radii 
than  the  hist,  amoni:  otlier  points,  is  represented  by  a  large  specimen 
(No.  14:))  from  Luke  Titicaca.     Native  name,  Suche. 

40.  Trkiiomvc  TERUs  GRACILIS  Cuv.  Val.  XVIII,  p.  497. 

The  principal  characters  of  this  fish  have  been  already  pointed  out.  I 
add  the  following  : 

The  depth  of  the  body  is  one -^ixth  the  total  length  with  caudal  fin. 
The  eye  i>  a  little  neaivr  the  line  connectinix  the  posterior  borders  of  the 
i)pereulii  than  that  which  is  tangent  to  the  (.'iid  of  the  muzzle.  Nasal  bar- 
bel ext«Mi(ling  a  little  beyond  the  eye.  Kadii:  I).  Oj  :  C.  4-11-3  ;  A.  5J;  V. 
1.5;  P.  '.). 

Tilt.' inl<)r  is  a  greeni^ih  ^t raw-color  with  very  taint  dots  closely  placed 
on  the  dor-al  region  :  lower  >urta('es  nnirolor  :  spots  more  distinct  on  top 
of  iii'a«.l.  An  intli^tinct  dark  band  rxti-ncls  on  each  side  of  the  dorsal  region 
iVoni  the  beard  to  lu'liind  the  <l(»isal  lin. 

Iiiclu'lin--'  caudal  fin. 
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M. 

Total  length 290 

Length  to  end  of  operculum 042 

'*  ventral  fin 140 

"  vent 151 

*'  dorsal  fin 160 

"  anal      *'  170 

"  caudal  *'   250 

This  species  resembles  the  light  varieties  of  the  T.  dispaVy  but  differs  in 
the  more  posterior  position  of  the  dorsal  fin,  and  the  smaller  number  of  its 
radii. 

No.  91,  large  specimen  from  Tinta 

I  give  the  above  description  of  a  species  probably  named  by  Cuvicr  and 
Valenciennes,  but  no  one  can  ascertain  from  their  writings  whether  this  is 
the  case  or  not. 

41.  Trichomyctkrus  poeyanus  Cope,  sp.  no  v.    Trie  homy  cterus  rivulatus 
"Cuv.  Val."    Cope,  Proceed.  Academy,  Philada.  1874,  p.  132. 

This  species,  formerly  identified  by  me  as  above,  I  now  name,  dedicating 
it  to  my  friend  Prof.  Felipe  Poey  of  Havana. 

42.  Arges  sabalo  Cuv.  Val.  XV,  p.  335.     Nos.  62-6  and  115  and  123, 
from  the  Rio  Urubamba,  at  an  altitude  of  10,000  feet. 

43.  Ophichthys  uniserialis,  sp.  nov. 

^laxillary  and  mandibular  teeth  acute,  in  two  series  ;  premaxillary  and 
vomerine  teeth  in  single  series  ;  no  distinct  canine  teeth,  the  prcmax- 
illaries  tlie  largest.  Cleft  of  the  mouth  moderate,  two-fifths  the  length  of 
the  head,  wliich  is  one-half  that  of  the  body.  Muzzle  slightly  projectini:; 
more  than  twice  as  long  as  the  diameter  of  the  eye.  Body  less  than  half 
as  long  as  the  tail.  Pectoral  fin  a  little  more  than  one-third  the  length  of 
the  head,  the  dorsal  originating  nearly  above  its  posterior  sixth.  Free 
l)ortion  of  the  tj\il  very  short  ;  the  terminal  inch  of  both  dorsal  and  anal 
fins  enclosed  in  a  deep  groove  between  two  vertical  dermal  ljimiria\ 
Length  M.  0.330. 

Color  above  dark  brown,  below  a  little  paler,  the  two  colors  separated  by 
a  water  lint*.  Along  the  lower  Ijorder  of  the  dark  brown  is  a  series  ot' 
small  yellowish  spots  a  half  inch  apart,  which  are  invisible  on  the  posterior 
half  of  the  length. 

From  Pt.ru,  probably  Pacasniayo. 

A  species  allied  to  the  0.  juirilis  and  0.  iHcellurns  of  Richardson. 

44.    MUSTELUS  MENTO,  Sp.  noV. 

Snout  elongate,  the  length  anterior  to  the  mouth,  exceeding  the  width 
between  the  external  borders  of  the  anterior  nostrils,  and  consich  rablv 
greater  than  i\\v.  length  between  the  angles  of  the  mouth,  external  measure- 
ment. Anterior  base  of  the  anterior  doiNal  tin  above  the  middle  of  the 
inner  border  of  the  pectoral  tin  ;  the  extremity  of  posterior  portion  reach- 
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ing  the  line  drawn  vertically  from  the  base  of  the  ventral  fin .  The  pos- 
terior extremity  of  the  base  of  the  second  dorsal  stands  above  the  begin- 
ning of  the  last  third  of  the  base  of  the  anal.  The  proximal  portion  of 
the  inferior  limb  of  the  caudal  fin,  is  very  little  prominent.  The  teeth  are 
transverse  and  present  only  a  low  transverse  median  keel. 
Uniform  leaden  brown  above  ;  below  light  yellowish  brown. 

M. 

Total  length 803 

Length  to  bases  of  superior  teeth 026 

•*  "      pectoralfins 072 

•'      ventral  fins 143 

**      anal  fins 202 

Width  between  upper  lips  at  angle  of  mouth 019 

From  the  Pacific  Ocean  at  Pacasmayo,  Peru. 

This  shark  differs  from  the  species  described  by  Gunther  in  the  relatively 
long  muzzle  and  narrow  arcade  of  the  mouth,  excepting  in  the  case  of  the 
M.  manayo  Schleg.,  which  differs  from  the  M.  mento  in  the  more  poste- 
rior position  of  the  doi^sal  fin.  Prof.  Gill  has  described  two  species  from 
the  Pacific  Ocean,  the  M.  californicus  and  M,  doraalis.*  The  former  differs 
from  the  present  one  in  the  more  posterior  position  of  the  ventral  fins 
which  are  considerably  behind  the  posterior  angle  of  the  dorsal,  and  the 
muzzle  is  shorter.  In  the  M.  dorsalk  from  Panama  the  dorsal  fin  is,  ac- 
cording to  Prof.  Gill,  more  posterior  in  position,  since  only  one-fourth  of 
its  base  stands  above  the  pectoral ;  in  M.  mento,  three-fourths  of  the  base 
of  the  dorsal  stands  above  the  ventral  fin. 

45.    PSAMMOBATIS   BREVICAUDATUS,    Sp.  nOV. 

Anterior  Iwrders  of  the  disc  broadly  rounded,  consisting  of  the  anterior 
portions  of  the  pectoral  fins,  the  only  indication  of  the  snout  being  a  small 
tubercle  below  the  median  point.  Disc  broader  than  long,  subrhombic,  the 
lateral  margins  broadly  rounded.  Posterior  boixler  of  pectoral  fin  overlap- 
ping the  anterior  part  of  the  ventral.  Ventral  fins  with  the  border  not 
very  deeply  cmarginate.  Tail  only  one -fifth  longer  than  the  claspers,  with 
broad  lateral  fold,  two  superior,  and  a  rudimcntal  terminal  fin.  Nasal  fis- 
sures with  two  laminre,  which  sire  not  united  with  each  other  nor  with 
those  of  the  opposite  side.  The  posterior  or  internal  is  anteroposterior,  the 
anterior  or  external,  is  rolled  into  a  tube. 

The  distance  between  the  outer  margins  of  the  nostrils  is  equal  to  that 
between  each  one  and  the  extremity  of  the  snout,  and  one-half  greater  than 
that  between  each  and  the  nearest  part  of  the  margin  of  the  disc.  The  in- 
terorbital  space  is  little  concave,  and  is  wide,  exceeding  the  combined 
length  of  the  orbit  and  spiracle.  The  upper  surface  of  the  head,  and  a 
broad  band  on  both  surfaces  of  the  anterior  part  of  the  disc  are  covered 
with  minute  spinules.  The  other  surfaces  are  smooth,  with  the  follow- 
ing exceptions.     Two  spines  anterior  to  the  orbit  above  ;  a  spine  near  the 

*  Procecdlnj^s  Acatleiny,  Phila.,  1804,  p.  14'^-0. 
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iner  liorclcr  nf  the  spiracle.  &  row  of  a  few  spines  tieliveen  the  orbit  slid 
the  Intural  free  Imriler,  nearer  the  laltec ;  six  or  eight  on  the  median  line  of 
ilie  middle  jiortlan  of  tlie  l»ek  :  n  doublo  row  imrallel  lo  the  border  of  the 
petloral  Hd.  extending  so  inch  within  it.  on  ita  unlerior  Ititlf  only  :  u  aeries 
a  tlic  median  line  of  Uie  t&il. 

M. 

Total  length 307 

' '     width 270 

Length  to  mouth 038 

"    vent 190 

■'    bM«of  tail .315 

EximnM  of  ventral  fins 187 

IntcrorbiUl  widtli 029 

f  Upper  surliuiea  lend  eulored  with  indistinct  durlier  shades  ;  middle  of  the 
nteriur  portion  of  the  muijcle  pale,  with  a  dark  spot  behind  it. 
II  the  Buy  of  Pnosmayo,  Pern. 


On  tlit  Brain  of  Procatntl'is  OfMcntalii. 
By  E.  D.  Cope. 


{Read  btforr  iha  Aimr(<-ai>  PMloicphkttl  SocUty.  M"g  4.  1877.) 

I  I  obtained  b.  complete  coat  of  tlie  craniul  chamber  of  the  Pmeiinuilui' 
talati;  wliich  lieurs  a  fair  proportion  to  the  general  dimensions  of  the 
■kail.  As  comiKired  with  u  llnmn  of  about  the  same  size,  tlie  facial  por- 
tion of  the  skull  is  longer,  while  the  poatorbilal  portion  is  as  long,  but 
narrower.    This  ie  indicnted  by  the  following  measurements  : 

IProcBDiFlua    AucliealB 
wiMdentRllB.        lama. 
Length  of  nhull  anterior  to  orbit 180  .  IQS 

"     posterior        "     110  .105 

Width  "    at  anterior  border  of  orbit 080  .090 

middleofeygomatlc  fossa..  .0(12  .0A5 

The  otfHclory  lobes  of  the  brain  have  nearly  the  sauic  position  in  the 
»>  species,  extending  anteriorly  to  opposite  the  middle  of  the  orbits. 
The  brain  exhililts  large  cerebellum  and  hemispheres,  and  rather  small 
olfactory  lobes.  The  cerebellum  is  entirely  uncovered  by  the  hemispheres 
Imt  is  in  oiinlnct  with  them.  The  lateral  lobes  and  vermis  are  well  devel. 
upnd.  The  hemisphere^arc  well  convoluted,  the  longitudinal  posterior  con- 
vnliitlnus  giving  way  anteriorly  to  lobulate  ones.  The  sylviaci  flaeure  is 
well  marked.  The  sides  of  the  medulla  oblongata  are  compressed  and 
t  the  pons,  in  correspondence  with  the  vertical  position  of  the 
rwiiB  liouea.  The  origins  of  llie  ophthalmic  and  maxillary  branches  of 
h  trigeminns  nerve  are  not  divided  by  a  septum,  white  that  of  the  ninn- 
Moc.  jUixh.  pkilom.  boc.  xtii.  100.  e 
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dibular  branch  is  quite  distinct  from  the  others.  The  optic  nerves  are 
large.  The  olfactory  lobes  are  separated  by  a  deep  fissure  below  the  ex- 
tremity of  the  hemispheres ;  they  project  freely  beyond  the  latter,  being 
separated  by  a  deep  fissure.  Their  free  portions  are  short,  truncate  and 
compressed.  The  anterior  pyramids  are  not  preserved  on  the  inferior  face 
of  the  cast  of  the  medulla  oblongata.  The  hippocampal  lobes  are  subround 
and  protuberant. 

From  the  detailed  description  following,  it  may  be  derived,  that  while 
the  arrangement  of  the  convolutions  of  the  anterior  lobes  of  the  hemi- 
spheres is  more  simple  than  in  any  recent  Ruminant,  that  of  the  middle 
and  posterior  lobes  is  essentially  similar  to  that  characteristic  of  the  latter 
order  of  Mammalia.* 

The  brain  displays  the  characters  of  the  older  types  of  Buminantia, 
although  not  materially  smaller  than  that  of  the  llama,  an  animal  which  it 
equaled  in  general  proportions.  The  hemispheres  are,  however,  not  pro- 
duced so  far  posteriorly  in  the  Procamelus  as  in  the  Auehenia,  reaching 
only  to  the  line  of  the  meatus  auditorius  exUrnus  in  the  former. 

The  vermis  of  the  cerebellum  rises  abruptly  from  the  medulla,  having  a 
nearly  vertical  direction  to  a  point  a  little  lower  than  the  superior  plane  of 
the  hemispheres.  The  lateral  lobes  extend  on  each  side  of  it,  each  one 
having  a  rather  greater  width  that  the  vermis.  Their  posterior  faces  are 
sub-vertical,  and  are  directed  slightly  forwards.  Each  projects  laterally 
into  an  apex  at  the  middle  of  its  elevation,  and  then  contracts  downwards 
into  the  angular  line  which  marks  the  posterior  border  of  the  petrous 
bone.  From  a  point  between  each  apex  and  the  vermis  a  ridge  rises  ob- 
liquely inwards  to  the  superior  plane  of  the  cerebellum,  where  each  one 
enlarges  and  joins  the  median  transverse  line.  The  angle  al)ove  descril)ed 
as  descending  from  the  lateral  apex  of  the  cerebellum  curves  forwards, 
forming  a  lateral  angular  border  of  the  pons  varolii  on  each  side.  The 
flat  space  enclosed  between  this  line  and  the  posterior  border  of  the  hemi- 
sphere is  interrupted  by  two  prominent  tuberosities.  The  superior  is 
small,  sub-oval,  and  is  near  to  the  posterior  border  of  the  hemisphere. 
The  other  is  a  short  prominent  ridge  directed  downwards  and  forwards, 
just  behind  the  lobus  hippocampi.  Its  inferior  end  corresi)onds  with  the 
origin  of  the  mandibular  branch  of  the  trigeminus,  and  perhaps  the  facial 
nerve. 

The  medulla  oblongata  is  contracted  at  the  foramen  magnum,  and  has  a 
sub-round  section  slightly  flattened  below.  Its  inferior  face  is  then 
rounded,  then  flattened,  and  then  concave  between  the  anterior  part  of  the 
lateral  ridges.  The  bases  of  the  maxillary  branches  of  the  trigeminus 
nerves  are  stout,  and  directly  in  line  with  the  origins  of  the  mandibulars. 
Between  them  the  base  of  the  brain  is  concave,  and  the  optic  nerves  issue 
but  a  little  distance  in  front  of  them.  The  lobi  hippocampi  are  sub-round 
and  rather  prominent ;  they  are  terminated  in  front  at  the  foramen  spheno- 
orbitale  by  the  contraction  of  the  cranial  walls.     Their  surface  displays 

♦  See  P«iul  Gervals'  Journal  de  ZoOlogle,  1, 1K72,  p.  4o». 
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slightly  defined  conyolutions,  the  best  marked  being  inferior  and  sub* 
round  in  form. 

The  cerebral  hemispheres,  viewed  from  above,  have  an  oval  outline,  and 
are  rather  narrower  anteriorly  than  posteriorly.  They  contract  posteriorly 
fipom  the  sylvian  convolution.  The  profile  descends  gradually  to  the  olfac- 
tory lobes.  The  superior  surface  is  little  convex  in  the  transverse  direc- 
tion. The  fissure  of  Silvius  is  nearly  vertical  in  position,  and  its  superior 
extremity  is  visible  from  above.  A  strongly  marked  fissure  extends  poste- 
riorly from  it,  defining  the  lobus  hippocampi  above.  The  sylvian  convolution 
the  thickest  of  all,  and  its  outer  border  is  emarginate  in  front  and  behind ; 
below  the  postero-superior  emargi nation  it  is  thickest  and  most  protuber- 
ant. Between  it  and  the  position  of  the  falx  there  are  three  longitudinal 
convolutions,  the  external,  the  median,  and  tlic  internal.  These  are  slight- 
ly divergent  posteriorly,  but  the  posterior  extremities  of  those  of  one  side 
tend  to  unite  on  the  posterior  border  of  the  hemisphere.  Their  surfaces 
are  smooth.  The  external  is  widest  medially  ;  and  it  terminates  anteriorly 
just  behind  the  apex  ef  the  sylvian  convolution.  The  internal  is  double 
posteriorly ;  the  median  is  simple,  and  unites  with  the  internal  above  the 
apex  of  the  sylvian  convolution.  The  two  conjoined  continue  for  a  short 
distance  and  terminate  in  a  broad  tuberosity.  Below  the  external  con- 
volution on  the  side  of  the  posterior  part  of  the  hemisphere  there  are  four 
small  longitudinal  convolutions.  The  orbital  portion  of  the  hemispheres 
is  extensive,  and  nearly  smooth  from  the  olfactory  lobes  to  the  supra- 
orbital border.  This  is  not  prominent,  but  is  represented  by  a  short  longi- 
tudmal  ridge.  Above  each  of  these,  on  the  superior  or  front  aspect  of  the 
hemispheres,  is  a  massive  convolution  bent  crescent-shaped,  with  the  con 
vexity  inwards.  The  ix>sterior  part  of  the  convolution  is  a  sul)- round 
tuberosity  which  stands  opposite  to,  and  in  front  of,  the  furrow  separating 
the  sylvian  and  median  convolutions.  The  middle  part  of  the  crescent  is 
less  prominent,  but  the  anterior  extremity  forms  another  tuberosity  whose 
long  axis  is  directed  downwards  and  outwards.  The  crescentic  convolu- 
tion of  the  one  side  is  separated  from  that  of  the  other  by  a  wide,  shallow, 
median  longitudinal  groove,  which  extends  transversely  at  the  posterior 
tuberosities.  The  two  tuberosities  and  the  olfactory  lobes  form  three  de- 
scending steps. 

As  compared  with  the  brains  of  the  existing  Borid(B  that  of  the  Procamelus 
differs  in  the  forms  of  the  cerebellum  and  medulla  oblongata  as  already 
pointed  out.  The  hemispheres  differ  in  l)eing  shorter  behind  and  more 
depressed  in  front.  The  convolutions  of  the  posterior  region  are  the  same 
in  number  as  in  the  sheep,  but  are  less  undulating  in  their  outlines  ;  but 
there  is  a  marked  difference  in  the  anterior  convolutions.  The  median 
convolutions  do  not,  as  in  the  sheep,  extend  to  the  extremity  of  the  anterior 
lobe,  but  terminate  above  the  sylvian  fissure,  so  that  there  only  remain  in 
front  of  them  the  two  large  supraorbital  convolutions,  instead  of  the  four 
common  to  existing  Bovidas  and  Certidoi*    In  this  respect  it  more  nearly 

*  See  Leuret  et  Oratlolet  Anatomic  compartfe  du  Systeme  Nerveux,  1839-57, 
Atlafl,  plR.  vii-x. 
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resembles  Greodont  but  in  this  genus  the  internal  convolution  is  continu- 
ous with  the  supraorbital.* 

Explanation  of  Plate. 

Brain  of  Procamelua  oceidentalis  from  a  cast,  two-thirds  the  natural  size. 

Fig.  1.  View  of  the  left  side. 

Fig.  2.  View  of  the  superior  surface. 

Fig.  8.  View  of  the  inferior  surface. 


On  the  Vertebrata  of  the  Bone  Bed  in  Eastern  Illinois. 

By  E.  D.  Cope. 

Bead  before  the  American  Philosophical  Society,  May  20, 1877. 

It  is  already  well  known  that  a  few  years  ago,  Dr.  J.  C.  Winslow  dis" 
covered  in  the  Eastern  part  of  the  State  of  Illinois,  a  bone  bed  containing 
the  fragmentary  remains  of  reptiles  and  fishes.  From  some  of  this 
material  placed  in  my  hands,  I  identified  four  species  of  Vertebrata,  two 
Rhynchocephalian  reptiles,  one  a  Dipnoan  and  one  Selachian  fishf.  These 
were  named,  Cricotus  h^teroclitus,  Clepsydrops  collettii,  Ceratodus  vinslovii, 
and  Diplodus  sp.  indet.  It  was  stated  in  connection  with  the  descriptions 
of  these,  that  they  indicate  Triassic  or  Permian  age  for  the  bed  in  which 
they  were  found,  since  on  the  one  hand  Beptilia  have  not  been  found  in 
the  coal  measures,  nor  on  the  other  hand  has  the  genus  Diplodus  been 
found  above  the  Carboniferous  series  of  rocks. 

Doctor  Winslow,  in  response  to  my  inquiries,  has  sent  for  my  examina- 
tion another  series  of  these  fossils,  which  contains  several  species  not 
previously  known  from  the  formation.  Subsequently  William  Gurle}* 
discovered  another  exposure  of  the  bone  bed,  and  obtained  a  number  of 
useful  specimens,  including  some  of  species  not  previously  known,  which 
he  also  kindly  placed  at  my  disposal.  To  both  these  gentlemen  I  desire 
to  express  my  sense  of  the  obligation  under  which  they  have  laid  me. 
Descriptions  of  some  of  the  species  are  now  given  ;  a  complete  account  of 
the  fauna  is  reserved  for  an  illustrated  memoir  now  in  preparation. 

Strigilina  LiNGUJfiFORMis  Cope,  gcu.  et  sp.  nov.  Petalodontidarum. 

Char.  Gen.  The  tooth  is  a  flat  osseous  plate  whose  outline  is  pyriform, 
the  wider  end  recurved  in  one  direction  as  the  transverse  cutting  edge  ;  the 
other  extremity  narrowed  and  recurved  in  the  opposite  direction  as  the 
root.  The  side  from  which  the  cutting  edge  arises  is  crossed  by  numerous 
plicffi  from  the  base  of  the  root  to  near  the  base  of  the  cutting  edge  ;  the 
opposite  side  is  smooth. 

The  genus  appears  to  resemble  most  nearly  the  Glimaxodus  of  McCoy, 

♦  Leidy,  Extinct  Fauna,  Dak.  and  Nebraska,  pi.  xiv,  fig.  11. 
t  Proceedings  Academy  Philadelphia,  187f).  p.  404. 
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€8pecially  such  species  as  the  one  figured  by  T.  P.  Barkas  in  the  Atlas  of 
his  Manual  of  Coal  Measure  Paleontology  PI.  I  figs.  35-7  (Manual  p.  20). 
From  the  latter  it  diflfers  in  the  transverse  instead  of  continuous  relation  of 
the  edge  and  root  to  the  main  body  of  the  tooth  ;  the  root  does  not  appear 
to  be  differentiated  at  all  in  Glimaxodus,  while  it  is  distinctly  marked  in 
Strigilina. 

Char.  Specif.  The  plicate  surface  terminates  behind  in  a  median  angle,  at 
the  base  of  the  root.  There  are  eight  plicee  which  all  cross  the  plane,  except- 
ing the  sixth,  which  is  interrupted  in  the  middle  by  the  strong  angulation 
of  the  seventh,  which  touches  the  fifth.  The  lateral  extremities  of  the 
right  are  in  contact  with  the  base  of  the  recurved  cutting  portion.  The 
latter  is  convex  transversely,  leaving  a  smooth  surface  between  it  and  the 
eighth  plica.  The  smooth  side  of  the  tooth  is  shining,  and  there  is  a 
shallow  fold  which  passes  round  its  side  and  crosses  just  at  the  base  of  the 
recurved  cutting  lamina.     The  edge  of  the  lamina  is  unfortunately  broken. 

M 

Total  length  of  plane 008 

Width  at  base  of  cutting  lamina 006 

Width  at  base  of  root 004 

Thickness  of  plane  portion 0015 

This  species  was  found  by  William  Giirley. 

SELACHII. 

DiPLODUs  ?coMPRES8us  Newberry.  , 

A  few  teeth  of  Diplodus  found,  are  none  of  them  perfectly  preserved. 
One  with  a  lateral  and  median  denticles  nearly  complete,  agrees  pretty 
well  with  the  species  cited. 

DIPNOI. 

Ceratodus  vinslovii  Cope  Proceed.  Acad.  Philada.  1876,  p.  410. 
Ceratodus  PAUCiCRisTATUS  Cope,  sp.  nov. 

The  single  tooth  representing  this. species  is  narrow  in  the  transverse 
direction,  but  stout  in  vertical  diameter.  But  four  ridges  are  present,  all 
of  which  have  a  single  direction,  but  the  shorter  ones  are  the  less  oblique 
to  the  long  axis  of  the  tooth.  They  all  extend  into  the  inner  border,  but 
become  low  as  they  approach  it.  Distally  they  are  quite  prominent,  but 
do  not  project  very  far  beyond  the  emarginate  border  between  them.  The 
inner  border  is  plane  and  vertical,  and  without  ledge  ;  the  inferior  surface 
is  concave  in  the  transverse  direction.  The  surface  of  the  tooth  is  minutely 
and  elegantly  corrugated. 

Length  from  base  of  second  rib 0170 

Depth  at  base  of  second  rib 0045 

From  the  collection  of  Dr.  J.  C.  Winslow. 

Ctenodus  fossatus  Cope,  sp.  nov. 

Represented  by  a  nearly  perfect  tooth  of  a  general  narrow  and  vertically 
thickened  form.     There  are  five  crests,  the  largest  three  extended  in  one 
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direction,  and  the  other  two  in  the  other.  Between  the  last  of  the  latter 
and  the  inner  border  is  a  rudiment  of  another  in  the  form  a  rugosity. 
None  of  the  crests  touch  each  other  at  their  bases.  At  their  extremities 
they  curve  rather  abruptly  downward,  and  do  not  project  beyond  the  in- 
ferior plane,  from  which  each  one  is  separated  by  a  deep  fossa,  whose 
mouth  is  a  notch  in  its  base.  The  crests  are  coarsely  dentate,  there  being 
three  or  four  teeth  on  each,  and  the  grooves  between  them  are  marked  by 
ooarse  titmsverse  undulating  grooves.  The  inner  border  is  a  deep  vertical 
plane  ;  the  inferior  face  is  narrow  and  concave  in  transverse  section. 

Total  length 022 

Greatest  width 007 

Depth  at  middle 006 

This  is  the  first  species  of  this  carboniferous  genus  found  at  this  locality. 
It  differs  from  the  C.  serratus  Newberry  in  its  narrow  form,  small  number 
of  ridges,  and  the  very  slight  prolongation  of  their  extremities. 

Ctenodus  gurleyanus  Cope,  sp.  nov. 

This  species  is  indicated  by  a  portion  of  a  tooth,  which  leaves  the  number 
of  the  ridges  a  matter  of  uncertainty.  On  this  account  its  description  might 
have  been  postponed,  but  that  the  distinctness  of  its  characters,  render  it 
clear  that  it  cannot  be  placed  with  any  of  the  other  species.  The  crown, 
as  in  Ceratodus  paucicristatus,  is  narrow  and  rather  thick  ;  but  three  crests 
are  present,  all  radiating  in  the  same  general  direction,  the  longer  close  to 
the  inner  bonier.  There  was  not  more  than  one  additional  crest,  or  one 
and  a  rudiment,  and  these  have  probably  the  same  direction  as  those  which 
are  preserved.  The  crests  are  sharp,  elevated,  and  coarsely  dentate  ;  they 
are  not  decurved  at  the  extremity,  but  cease  abruptly  with  a  projecting 
denticle,  beneath  which  the  basis  is  excavated  by  a  shallow  fossa.  The 
inferior  face  is  slightly  concave,  the  internal  wall  vertical. 

Greatest  width 008 

Depth  at  inner  border 005 

This  Cteiu)dus  is  dedicated  to  William  Gurley,  to  whose  efforts  science  is 
indebted  for  this  and  sevenil  other  interesting  paleontological  studies. 

CROSSOPTERYGIA. 

Peploriiina  arctata  sp.  nov. 

Based  on  an  unsymmetrical  bone,  bearing  teeth,  to  be  referred  to  the 
position  of  pharyngeal,  pterygoid,  palatine,  or  half  of  the  vomerine  ele- 
ments. From  the  resemblance  of  the  teeth  to  those  on  the  palate  of  Pep- 
lorhina  anthr^/rina,  I  refer  it  pmvisionally  to  the  corresponding  |K)sition  in 
the  mouth  of  a  second  species  of  that  genus.  This  course  is  open  to  modi- 
fication should  subsequent  investigation  require  it. 

The  bone  is  plate-like  and  diamond-shaped,  with  the  longer  angles  both 
recurved.  The  convex  surface  is  thickly  studded  with  teeth,  which  are 
not  in  contact  with  each  other.     Their  size  increases  from  one  side  of  the 
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bone  to  the  other,  and  still  more,  from  one  extremity  to  the  other.  The 
crowns  are  swollen  at  the  nearly  sessile  base,  and  contract  rapidly  to  a  con- 
ical and  unsymmetrical  apex.  Those  of  the  smaller  teeth  are  more  coni- 
ail,  those  of  the  larger  more  bulbiform.  One  side  of  the  latter  is  slightly 
ooQcaye  below  the  apex.  The  surface  is  shiny  and  distinctly  grooved. 
Fractared  crowns  do  not  display  any  central  cavity.  There  are  sixty -five 
teeth  on  the  plate. 

Length  of  plate 013 

Width  on  short  border 007 

Transverse    width 007 

Depth 002 

Other  teeth. 

Teeth  of  four  other  species  have  been  found  by  Doctor  Winslow,  to 
which  I  allude  only  briefly,  as  their  characters  are  not  suflicient  to  enable 
me  to  distinguish  them  from  those  of  known  genera  and  species. 

Species  one.  This  is  represented  by  a  fragment  of  mandibular  ramus, 
which  supports  six  teeth,  all  of  which  have  a  greater  or  less  part  of  their 
apices  broken  away.  They  stand  in  close  juxtaposition,  and  are  of  equal 
sizes.  The  basal  half  or  more  of  the  crown  displays  the  character  of  deep 
inflections  or  grooves.  These  teeth  belong  to  some  sauroid  fish,  or  to  a 
batrachian. 

Specie  two.  This  is  also  represented  by  a  portion  of  mandibular  ramus 
which  supports  four  teeth.  The  anterior  of  these  is  larger,  and  is  separ- 
ated from  the  others  by  an  edentulous  space.  Their  crowns  are  rather 
elongate  and  are  compressed,  having  cutting  edges  fore  and  aft.  Both 
edges  contract  to  the  apex,  but  the  anterior  the  most  so.  There  are  a  few 
shallow  grooves  at  the  base,  but  they  appear  to  be  superficial  only.  These 
teeth  might  belong  to  either  a  reptile  or  a  batnicliian,  and  it  is  useless  to 
attempt  to  distinguish  them  by  a  name  from  the  many  genera  of  both 
classes  that  resemble  them. 

Spreies  three.  Two  stout,  slightly  flattened,  conic  teeth  without  cutting 
edges,  represent  this  species.  They  arc  auchylosed  to  a  very  thin  plate 
of  bone,  a  part  of  which  adheres  to  each.  •  The  base  is  oblique,  expanding 
more  in  one  direction  than  another.  The  greater  part  of  the  crown  is 
marked  by  closely  placed  parallel  grooves,  which  are  much  more  numer- 
ous than  in  the  species  No.  1.  They  are  larger  than  these  or  No.  2, 
measuring  .004  in  diameter  at  the  base.  They  may  belong  to  any  one  of 
a  number  of  known  genera  of  Batrachia,  or  Sauroid  fishes. 

Species  No.  4.  These  are  more  numerously  represented  than  the  others, 
occurring  in  Mr.  Gurley's  collection  as  well  as  in  Dr.  Winslow 's  first 
collection.  There  is  nothing  to  prevent  their  reference  to  the  Lacertilia, 
and  I  have  thought  that  there  is  some  probability  of  there  being  referable 
to  the  Clepsydrops  collettii.  They  are  not  rooted,  but  are  anchylosed  in  a 
shallow  concavity  of  the  jaw  bone,  which  is  only  distinguished  from  that 
for  the  adjacent  tooth  by  the  corresjionding  scolloping  of  the  lower  margin 
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of  the  jaw.  The  opposite  margin  is  a  little  more  elevated  and  is  more 
closely  anchylosed  to  the  base  of  the  tooth.  The  crown  is  conic,  subround 
in  section,  and  curved  backward.  There  are  no  cutting  edges,  and  the 
base  is  a  little  flattened  in  front  and  in  behind.  On  each  of  the  faces  thus 
formed,  there  is  an  open,  shallow  groove,  sometime  obsolete.  There  are 
no  other  grooves  nor  sculpture  on  the  teeth. 

Each  specimen  of  this  tooth  is  single,  and  anchylosed  to  the  same  (cor- 
responding) part  of  the  jaw.  The  tooth  is  at  one  extremity  of  the  alveolar 
groove ;  above  the  opposite  end  is  the  basis  of  a  bone  attached  at  right 
angles  (?  prefrontal  or  malar).  One  of  the  specimens  displays  an  extensive 
pulp  cavity. 

Length  of  crown 010 

Diameter  at  base 004 

ACTINOPTERI. 

In  the  transactions  of  this  Society,  published  in  1871,  and  more  fully  in 
the  Proceedings  of  the  American  Association  for  the  Advancement  of 
Science,  at  the  meeting  of  1871  (published  early  in  1872),  I  showed  that 
the  supix)sed  order  of  Ganoids  as  defined  by  Mtiller,  is  not  a  homogeneous 
or  natural  association  of  types.  I  pointed  out  that  the  recent  genera  must  be 
distributed  between  two  divisions  of  fishes  of  high  rank,  vil. :  the  Crosiop- 
terygia,  and  the  Actinopteri.  The  last-named  division  was  believed  to  in- 
clude the  fishes  previously  known  as  GhondrosUi  and  Teleosfei.  Some  of 
the  so-called  Ganoids  of  Miiller  and  Agassiz  were  referred  to  different  sub- 
divisions of  the  Actinopteri.  In  a  paper  recently  published  in  the  Pro- 
ceedings* of  this  Society,  a  better  expression  of  natural  affinities  was 
thought  to  be  obtained,  by  regarding  the  Orossopterygia,  the  Chondroaieiy 
and  the  Actinopteri,  as  forming  a  single  sub  class  of  the  class  Pisces,  under 
the  name  of  Hyopom'ita,  the  other  sub-classes  being  the  Dipnoi,  the 
Selachia,  and  the  Uolocephali. 

I  had  already  referred  Phan€ropleuron\  to  the  Dipnoi,  when  Dr. 
Giinther's  and  Prof.  Huxley's  researches  into  the  structure  of  Oeratodus 
forsterii  led  them  to  place  this  genus  also  in  the  same  subclass.  Gflnther 
also  refers  the  fossil  genera  Dlpterun,  Chirodus  and  Conrhodus  to  the 
Dipnoi,  and  with  these  must  go  Gtenodus  and  its  immediate  allies.  The 
Polypferidijp  and  Cculacanthidce,  which  were  arranged  by  Huxley,  with  the 
preceding  forms  in  his  sub -order  Crossopt^rygia,^  are  clearly  Hyopomata, 
having  well  developed  hyomandibular  and  maxillary  bones,  as  well  as 
characters  of  the  pectoral  fins  equally  wanting  to  the  Dipnoi.  It  is  thus 
evident  that  the  division  Gromopterygia,  as  left  by  Huxley,  cannot  be 
maintained,  but  that  it  must  rest  entirely  on  the  definitions  given  by  me 
in  the  papers  above  quoted,  where  the  two  families  mentioned  were  the 
onl}'  ones  referred  to  it.    It  is  possible  that  a  strict  adhesion  to  the  law 

*  May,  1877. 

t  Transactions  American  Philosophical  Society,  XIV,  1871,  p.  4oO. 

*  Memoirs  of  the  Geological  Survey,  Great  Britain.  Decade  X. 
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if  priority  will  require  tlial  Ihe  tmrne  QanoiM  shoiiiti  be  remined  for  lliis 

The  Uibe  AriinopUri  aa  left  \a  niy  Inlost  {laper  above  quoted  tMaj-. 

I IBTT),  has  ilightly  differont  l>ouD<iarle«  ttnm  lliose  origlnatly  preBi-ribed  Tor 

I   It,  (incc  tbe  ChondTottfi  sTi^  aovt  excluded  from  it   As  Itien  aod  now  under 

•tuod.  it  is  nearly  identicnl  wilb   Ihe  TgUotfti  i>f  Mailer,  h  Dame  wliicli  I 

■hiHiM  ndo|il  fur  it,  were  it  not  that  some  of  his   (fanoidei  and  uunieniiiK 

UtlOtt  fonns  nilb  nnoasiScd  vertebral  column   )ie1ong  to  It.     Pur  siicb 

[  fluhra  ttip  naiD^  of  Miiller  is  too  glarinciy  iDajiidicable  to  be  employed. 

AfWr  excluding  the  extinct  geDcra  of  Hj/opomaUi  which  ore  cknrly 
i  Cr»»*«plers!iiit  and  Chendrotlti.  there  remaiiiH  »  numerous  aaHemblage. 
I  Mrbose  relUiODsbipa  to  existing  tyjies  of  tlshos  liaTC  never  yet  been  nitcer- 
I  toined,  I  refer  especi&Ily  to  the  &miljee  of  the  Ltpidoidet,  Sa-uruidet  and 
I  Pfrnodenlf,  of  the  Poiuons  Possiles  of  AgoMiz,  and  other  forms  Bubat:- 
K  qncntly  described ;  amone otiiers,  the DornpUri"' of Germar.  Tlie  only  Imnd 
\  wbirh  retained  tbfiw  Oirms  in  conn  eel  ion  with  the  fossil  Cronaoplerygiaii 
,  the  rhombic  and  enameled  scales,  may  be  safely  disregarded  in 
Ifiei*  of  the  linpurtAQl  characten  of  the  akelelou  which  declare  their  atnni' 
II  to  be  dlrcrac  ;  the  more  aa  soTne  of  the  latter  {GaUtanlhidai  have 
f  ronailtKl  scalt^a,  and  Lept-iUpU  and  otlier  genera  referred  by  AgaBsir.  lo  ilie 
L  Swirotdes,  have  ryclnid  scales.  The  holerocercal  character  of  the  Util  of 
e  of  them,  is  of  but  lilile  greater  weight.  I  have  already  shown  that 
m  piwsenling  this  character  {L»pido*ttii»,  Amia)  do  not  differ  in  iilber 
a  from  other  Aeltnopieri,  while  the  stilt  lower  isocereal  condition  is 
itUn  seen  in  tbc  latter.  Further,  tlie  extinct  genera  do  not  agree  among 
LbenwoKea  in  this  respect,  some  bring  heifrocercnl,  and  some  Isocereal. 

The  question  remains  us  to  the  proiwrlocation  of  the  ftimiliesjust  named, 
la  Oia  tribe  Arlinopteri.  Il  lios  iieen  impOBsibla  to  discover  alt  of  the 
■^^bwacten  necessary  lo  the  fullcni  elucidation  of  this  question,  hut  the 
T  nuiulier  <if  lliem  have  been  satisfiictorily  aacerUined.  The  follow - 
tag  malts  are  therefore  approximations  to  the  truth  which  I  Iwlieve  that 
ftllw«  researches  into  the  osteology  will  confirm.  At  the  k-ast  tliey  are 
b  nearer  to  an  expression  of  nature  than  any  yet  attained. 
I  regards  the  general  affinities  represented  liy  the  terras  Phgiottnmi 
d  Phytofigiiti.  tlicre  Is  no  donbt  tliat  the  Lepidm'dtf  and  b'aiiniidr*  exhibit 
c  forioer.  This  is  seen  in  the  uninterrupted  conjunction  of  Llie  imricial 
(Where  it  lias  been  (xissible  lo  observe  the  parts),  and  in  tlie  ab- 
dotninal  i>osltiiin  of  the  ventral  flns,  and  extent  of  the  maxillary  lione;  as 
well  aa  in  Ibe  less  important  featnrcA  of  the  absence  of  all  ctenoid  charat^- 
tan  of  Kcalcs  and  preoperculuui,  lack  of  spinous  rays,  etc.  The  Pyffto- 
Htmlida  present  m  general  similar  charecleTS,  and  add  nothing  wbieh 
•iMUld  separate  tliem  widely  from  the  Lcpldoid  genera  of  Agnssiz,  especial- 
ly  the  fuaily  of  the  Daj/tiUiila,  Like  these,  however,  they  approach  nearer 
to  Ibe  P/ifnorlyiti  in  the  anterior  continuation  of  the  inlerneural  spines  as 
fiir  ■•  the  tkiill  This  character  is  found  also  in  some  Plip'-i-totnoui  fishes, 
(.  fi.  tile  grenlcr  namher  o(  Charaeinida.  the  Elopuiai,  Umbridm  and  some 
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Neniatognathi.    The  Dorypterida  present  a  number  of  peculiar  features, 
approaching  still  more  closely  the  Physoclysti  in  their  thoracic  ventral  fins. 

We  may  now  consider  the  relations  of  the  Lepidoides  and  Sauroides  to 
the  known  physostomous  orders. 

The  scapular  arch  being  suspended  to  the  cranium  renders  comparison 
with  some  recent  orders  w^ith  a  free  scapular  arch,  unnecessary.  The 
simplicity  of  the  anterior  vertebrae  leaves  out  of  account  the  Nemntognnihi 
and  Plectospondyli.  The  only  orders  with  which  we  can  compare  them 
are  those  represented  by  their  old  companions  in  the  Poissons  Fossiles,  the 
Oinglymodi,  the  Halecomojyhi  and  the  IsospondyU. 

Although  the  Sauroides  included  the  genus  Lepidosteun  in  Agassiz's 
system,  I  cannot  find  that  any  of  the  fishes  of  the  two  families  under  con- 
sideration possess  the  peculiar  vertebrte  of  that  genus,  which  in  part  char- 
acterizes the  order  Otnglymodi.  Neither  have  any  of  them  the  segmented 
maxillary  bone.  The  real  alternative  is  between  the  last  two  of  the  above 
named  orders.  Now  the  principal  skeletal  character  which  distinguishes 
these  two,  is  found  in  the  pectoral  fin.  In  the  Halecomorphi  there  are 
numerous  basilar  radii  attached  to  a  cartilaginous  mesopterygium,  in  the 
IsoHpodyli  there  are  but  three  or  four  such  bones  sessile  on  the  scapular  arch. 
After  examining  a  number  of  specimens  of  species  of  both  the  Agassizian 
families  named,  I  have  been  unable  to  discover  any  basilar  bones  what- 
ever, and  have  suspected  that  they  were,  in  the  complete  skeleton,  of  car- 
tilaginous character,  Professor  Agassiz  figures  this  region  in  his  restora- 
tion of  the  "Lepidoid"  genus  Pldtyaomus,  and  of  the  "Sauroid"  genera 
JfaerosemiuH  and  Ca turns.  In  these,  he  represents  the  small  number  of 
basilar  bones  characteristic  of  the  Isospondyli,  and  placed  in  the  close  rela- 
tion to  the  scapular  arch,  which  is  seen  in  the  same  order.  A  consultation 
of  the  numerous  figures  given  by  Agassiz,  Thiolliere,  and  othei*s,  has 
failed  to  discover  a  single  instance  exhibiting  the  peculiar  basilar  pectoral 
bones  of  Amia.  This  could  scarcely  be  so  uniformly  the  case  did  such 
bones  exist,  so  that  with  Prof.  Agassiz  restorations  coinciding,  I  can  only 
for  the  present  refer  these  fishes  to  the  Isospondyli. 

Their  other  s])ecial  chanictei*s  are  ^o  numerous,  that  they  must  be  taken 
account  of  in  deciding  on  their  ordinal  relations.  If  we,  for  the  present, 
distinguish  the  two  families  as  did  Agassiz,  we  include  in  the  Lepidoides 
the  genera  with  teeth  en  hrosne  or  in  a  single  row,  and  sub-equal  and  ob- 
tuse ;  and  in  the  Sauroides  the  genera  with  teeth  of  unequal  sizes,  some 
being  large  and  raptorial,  the  others  minute.  Of  the  Lepidoid  genera, 
Agassiz  states  that  the  vertebne  are  osseous  in  Lepidotns,  and  says  the 
skeleton  of  Amblypterus  is  osseous,  without  particularizing  the  vertebne. 
The  posterior  vertebra'  of  PahpojUMrns  he  states  to  V>e  ossified,  while 
in  Plafysomua,  Tetragonolepis  and  J)<(pediu9,  the  centra  are  not  certainly 
osseous.  In  all  of  these  genera  the  neural  and  haimal  arches  are  distinctly 
articulated  with  the  centra.  Platysomus,  Dapedius  and  Tetragonolepis, 
present  the  important  character  of  a  series  of  basilar  interneural  and  inter- 
hiemal  bones,  the  interneurals  commencing  in  Platysomns  at  the  head. 
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This  character  separates  these  species  widely  from  the  other  genera  of  tlie 

As  regards  the  **  Sauroides/*  the  vertebral  centra  are  always  represented 
as  ossified,  and  the  neural  and  haemal  arches  articulated,  with  the  possible 
exception  of  Thrissops  *  where  the  arches  are  represented  as  continuous ; 
the  same  point  is  not  certainly  determined  in  Eugnathus.  None  of  the 
genera  which  I  have  seen,  have  the  basilar  interneural  and  interhsemal 
spines  found  in  the  Dapediidm,  above  mentioned,  nor  are  they  figured  or  de- 
scribed by  authors. 

In  these  characters  of  the  two  groups,  there  is  nothing  allying  the  genera 
to  the  HaUc&marphi  rather  than  to  the  honpondyli.  The  absence  of  the 
basilar  interhsemals  from  all  excepting  the  Dap^c^udo;  is  additional  evidence 
of  Isospondylous  affinities.  The  ganoid  scales  of  most  of  the  genera,  do 
not  separate  them  from  the  typical  forms  of  this  order  more  widely  than  the 
Ar(ip(Bmat  nor  the  vertebrated  caudal  fin  more  widely  than  the  existing 
NotopUrui.  The  number  of  vertebrae  included  in  the  axis  of  the  caudal 
fin  in  the  extinct  genera  is  shown  by  Agassiz  to  be  very  variable.  In  Meg- 
alums,  this  region  resembles  that  of  Amia ;  in  Leptolepis  and  Caturus, 
the  vertebrBB  are  not  more  numerous  than  in  the  SaurodontidcB,  while  in 
Thrisiops  the  fin  is  homocercal,  in  the  Agassizian  sense. 

As  already  remarked,  the  PycnodontidcB  present  some  points  of  resem- 
blance to  the  Dapediida,  All  the  points  necessary  to  a  complete  elucida- 
tion of  their  structure  have  not  yet  been  observed,  so  that  my  conclusions 
are  necessarily  imperfect.  A  point  of  resemblance  to  the  PlecAognathi  is 
seen  in  the  cartilaginous  space  between  the  interneural  and  interhaemal 
spines  and  their  resi^ctive  fins  ;  a  space  occupied  in  the  DapediidcR  and 
Dory  pier  idif,  by  the  basilar  interneurals  and  interhajmals.  This  charac- 
ter is  however  not  universal  in  the  Pycnodontidi^.  Prof.  Agassiz  speaks 
(Poissons  Fossiles)  of  a  maxillary  bone,  which  bears  a  few  teeth,  in  this  fam- 
ily. This  character  will  distinguish  it  at  once  from  the  Phctognaihi  and 
all  other  physoclystous  orders.  The  abdominal  position  of  the  ventral 
fins  and  unmodified  anterior  vcrtebrte,  indicate  that  these  fishes  may  for  the 
present  be  placed  with  the  preceding,  in  the  [mmpondyU.  There  they  are 
well  distinguished  by  the  i>eculiar  inverted  chevron-like  bones  which  pro- 
tect the  dorsal  and  lateral  regions  in  front  of  the  dorsal  fin.  Prof.  Agas- 
siz describes  the  vertebne  of  Pyrnodus  as  osseous ;  M.  Thiolliere  figures 
some  species  as  without  osseous  centra,  a  condition  I  have  observed  in  some 
specimens. 

The  characters  of  the  DorypteridcE  are,  according  to  the  very  full 
description  of  Messrs.  Hancock  and  IIowse,f  more  strongly  peculiar.  xVl- 
though  these  fishes  may  be  referred  to  the  Physodysti,  on  account  of  the 
thoracic  position  of  their  ventral  fins,  they  present  features  which  will  not 
permit  a  reference  to  any  known  order.     It  has  been  shown  that  they 

♦Description  des  Poiss.  Foss.  prov.  d.  1.  Gisera.  Jurass.  d.  le  Bugey ;  premiere 
livr.    Thiolliere  et  Oervaia. 

t  Quarterly  Journ.  Qeolog.  Society,  London,  1870,  p.  «23. 
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possess  the  basilar  interneural  bones,  which  as  I  have  pointed  out,*  only 
exist  in  the  Physoclynti  in  small  development  in  the  Batrachido! ;  and 
occur  in  various  degrees  of  development  in  some  Phyaostomi,  l>emg 
esiTCcially  elongate  in  the  anal  fin  of  Amia.  It  is  even  possible  that  another 
element  enters  into  the  series  connecting  the  neural  spines  with  the  dorsal 
fin- rays.  The  pectoral  fin  possesses  fourteen  or  fifteen  basilar  radial  bones  ; 
a  character  which  like  the  last,  is  not  found  in  the  Plectognathi ;  these 
fishes  having  but  three  or  four  such  elements.  These  two  points  indicate 
a  lower  position  than  that  of  the  latter  order,  and  a  relation  to  it  similar  to 
that  which  Amia  bears  to  the  Tsonpondyli.  It  goes  to  show  that  even 
among  some  of  the  earlier  fishes,  physoclystous  characters  were  fore- 
shadowed. I  therefore  establish  a  new  order  for  its  reception  to  take  its 
j)laco  at  the  base  of  the  line  of  Physoclysti. 

Ah  a  r('Mum6  of  tlie  preceding  inquiry,  the  following  table  of  the  families 
tr(5atod  of,  with  their  definitions,  is  now  given  : 

Order  Isospondyli. 

IMiyHOHtoinoUM  fiwhos  with  distinct  parietal  bones;  unmodified  anterior 
vi«rt<'l»rii' ;  and  thrro  or  four  basilar  bones  of  the  pectoral  fin.    Symplectic 
Jiiid  prnTnnirol<l  bones  present  so  far  as  known. 
Kain.     Saiuoi'hid.k  (Saurouies  Agass.  partim.) 

TecMh  ofillirerent  sizes,  the  large  raptorial  ones  mingled  with  small  ones  ; 
vertebral  roliimii  oshoouh  ;  no  basilar  interneurals  or  interha^mals. 

1.  ('au<l»il  (ill  with  many  vertebne  ;  scales  rhomboid  ,^Pyg)pterun,  Eugna- 
thuM. 

2.  ('aiidiil    tin    with    ffw    verlebne  ;    scales   rhomboid  ; — Paehycormm,\ 
iStiuropHiH,  AfiicroseniuiH,   lUlonoi^toinuH,  AnpidorftynchuH. 

3.  Caudal  Mm  wilii  numerous  veriebnv  ;  scales  rounded; — Megalnrun,  Cat- 
lojfter'fM, I  .  1  ttuheoj^Ain. \ 

4.  (■audal  lin   with  tow  vertebnv    (in   some   instances  apparently  none); 
scyilcs  rounded  ; — (Jitturnx,  Lepfolepia,  Amedopogttn,^  ThrUnopx. 

Fani.     Lkimdotid.k,  {Lepi'loi^leH  Ajrass.  ])arlim.) 

Tectli  simple,  otlen  obtuse,  in  one  or  many  rows,  without  elongate  ones 
intermi\«*d  ;  no  basilar  inicrneurals  or  iuterluemals  ;  verlebroe  with  the 
rentni    incompletely  ossified  ;  ||  ^scales  rhomboid  ;  caudal  fin  vertebnited.) 

AiiihlypttriLH,  PdltPoninruH,  Ku.ri/H'ftn'<,  Semi'niotu^,  Lpidotw*,  P/ioWd)- 
phoruH,   SfifropH,  Notngagii*,   OphioiiniH^  Gosni  thpfs,  PUnrophoUf>. 

Kiim.     Dai'Kdiid.k  mi  hi. 

Tecili  uniform,  oijtuse  ;  vertebne  witii  incom]>letely  ossified  centra  ;  |  the 
iuiiiiui-unil  spines  commencing  at  the  head  ;  a  complete  series  of  basilar 
ijUeiniMiml  jind  interluemal  spines  ;*|  PUityxomuR,  Dapeilfun,  TetriigonolvpU. 

-  Jiuiioar.  A  HUT.  riillos.  Soe.  1«7I,  XIV,  p.  Til. 
i  Vjili'  /♦.  /i/'//'/w/rfM  and  /*.  nricn)i)frnix  Ak- 
;  'Jhlullhirii  el  (Jorvals  Poismum  Fohm.  Uc  liUKoy. 
f  i  'ojHj,  rro<!eiMlin((s  Amorlciin  IMillosoplileal  Society,  1S71,  p.  iVi. 
Ihetjij  fttnlements  an»  derived  from  Aifassi/.,  I'olssons  Fosslles. 
•  Agufto.  I'oUh    FoHslles,  11.  PI.  D.  fig.  'J. 
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Fam.     PYCNODONTIDiE. 

Teeth  obtuse  molar,  covering  the  vomer  and  palatine  bones ;  no  basilar 
intemeural  and  interhaemal  bones ;  chevron-shaped  bones  protecting  the 
dorsal  region,  their  branches  extending  on  the  sides  ;  abdomen  protected  by 
similar  bones,  which  form  plates  on  the  median  line  ;  interneurals  continued 
far  forwards. — Microdon,  Pyenodun,  Qyrodus,  Mesodon. 

Order  Docopteri  mihi. 

Scapular  arch  suspended  to  the  cranium ;  pectoral  fin  with  numerous, 
(not  more  than  fifteen  known)  basal  radii ;  ventral  fins  thoracic.  Dorsal 
and  anal  fins  with  basilar  interneurals. 

Fam.      DORYPTERIDiK. 

Vertebral  column  osseous ;  caudal  fin  not  or  very  shortly  vertebrated. 
Interneural  spines  corresponding  with  the  basilars  on  the  abdominal,  but 
not  on  the  caudal  parts  of  the  vertebral  column.  Ribs  complex,  united  with 
abdominal  dermal  bones  which  form  a  series  of  median  plates. 

None  of  the  Isospondylous  families  above  described  possess  the  dental 
characters  of  the  Saurodontidcs,  i.  e.  the  long  fangs  set  in  deep  alveoli. 

RHYNCHOCEPHALIA. 

Clsfstdrops  collbttii  Cope,  Proceedings  Academy,  Philadelphia,  1876, 

p.  407. 

This  species  proves  to  be  the  most -abundant  land  vertebrate  of  the 
formation.  It  is  represented  in  all  the  collections,  sometimes  by  portions 
of  individuals  of  double  the  size  of  the  types.  I  referred  this  genus 
to  the  Rhynchocephalia  originally,  although  it  possesses  a  few  batrachian 
characters.  The  occipital  condyles  preserved  in  the  present  collection  are 
simple  and  median,  thus  confirming  the  reference,  were  confirmation 
needed.  A  supposed  sacral  vertebra  is  free  at  both  extremities,  and 
presents  on  each  side,  just  behind  the  articular  extremity,  a  very  large 
facet,  extending  from  a  rudimental  diapophysis  to  the  plane  of  the  inferior 
surface  of  the  centrum.  The  specific  reference  of  this  vertebra  is  not 
certain. 

Clepsydrops  vinslovii  Cope,  sp.  nov. 

This  species  is  represented  by  a  third  cervical  vertebra  ;  and  probably 
by  other  centra,  but  in  this  one  the  characters  distinguishing  it  from  G. 
coUettii  are  especially  visible. 

The  inferior  median  line  is  a  keel,  some  distance  above  it,  the  sides  of 
the  centrum  are  full,  rising  in  a  longitudinal  angle.  There  is  no  constric- 
tion or  fossa  below  the  diapopliysis  as  in  G.  coll$ttii,  The  latter  is  anterior 
in  position,  is  vertically  compressed,  and  is  curved  forward  for  a  short  dis- 
tance below.  The  posterior  articular  face  is  regularly  funnel-shaped  from 
the  margin  ;  the  anterior  face  has  a  broad  recurved  lip.  This  passes  round 
the  inferior  margin,  which  is  not  projected  forwards  as  in  G.  coUettii.   The 
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zygapophyses  are  well  developed,  and  stand  close  together.    The  neural 
spine  is  compressed,  and  the  basal  portion  points  somewhat  forwards. 

M. 
Length  of  centrum Oil 

Diameter  of  posterior  articular  face  {  J^^l^^'::::;;:Z    '.009 

Vertical  diameter  of  diapophysis 006 

Expanse  of  posterior  zygapophysis 009 

Anteroposterior  diameter  of  base  of  neural  spine 005 

Transverse  diameter  of  neural  arch 006 

Clepsydrops  pedunculatus,  sp.  nov. 

Established  on  two  vertebrue  obtained  by  Mr.  Gurley,  of  a  lizard  of 
larger  proportions  than  any  of  those  belonging  to  the  other  species  of  the 
genus.  One  of  these  is  a  third  cervical  and  the  other  is  apparently  a 
dorsal  ,  both  differ  from  corresponding  vertebra?  of  C.  coUettii  and  of  C. 
lateralis  in  having  elongate  diapophyses  for  the  attachment  of  the  ribs. 
These  are  present  in  the  other  species,  but  are  either  very  short,  or  sessile. 
The  third  cervical  has  a  broad  reverted  anterior  lip-like  margin  of  the 
anterior  articular  face,  which  resembles  the  corresponding  part  in  C.  lateralh 
in  not  being  produced  below.  The  median  line  is  keeled,  and  there  is  a 
shallow  longitudinal  groove  on  the  upper  part  of  the  sides.  The  posterior 
articular  face  is  regularly  funnel-shaped.  The  diapophyses  arc  very  stout, 
and  are  directed  a  little  downwards  and  stronglv  backwards.  The  articular 
faces  are  single,  look  downwards  and  outwards,  and  are  wide  above,  and 
narrow  below.  The  base  of  the  neural  canal  is  deeply  incised,  as  in  the 
other  species. 

anteroiwstcrior 015 

transverse 0125 

.  vertinil 0120 

Length  of  diapophysis  above 009 

TN.        ^        c  ^'         1      •       (    vertical 008 

Diameter  of  d.aiwphys.s    »    ^ntemivisterior 005 

The  dorsal  vertebne  exhibits  a  longer  and  more  slender  diapophysis 
whose  base  is  vertically  expandc<l,  and  with  a  shallow  fossa  before  and  l)e- 
hind.  The  sui)erior  half  of  the  diapophysis  has  a  much  greater  anteroix)s- 
terior  extent  than  the  inferior.  Tliere  is  no  recurved  rim  of  the  articular 
extremities,  but  the  surface  does  not  pass  regularly  into  the  foramen  chorda* 
dorsalis,  but  by  an  abrupt  descent  at  its  mouth.  The  sides  of  the  centrum 
are  concave,  and  the  inferior  portion  forms  a  j>rominent  nmnded  rib. 

'  auteroix)sterior 01  (» 

transverse 015 

veriical 010 

Length  of  diajiophysis 009 

Width  af  neural  canal 0065 


Diameter  of  centrum. 


Diameter  of  centrum 


VduoOTTS  HETBBOCLITC8  Cope,  Proceed.  Acad.  Phila.  1876,  p.  403. 

GbNBHAL  OBSEnVATIOHS. 

After  na  ux  am  I  nation  of  the  first  TossilB  Trom  this  Tauna  which  came  uniler 
I  my  itbscrralion.  I  left  Ilie  question  undecided  ns  to  whether  its  chiinicters 
I  pointed  1L>  tliG  Triaaslc  or  to  Permliiii  age.  The  JUi'lUia  and  a  Caratodim 
BjNrfnIcd  tifthe  rirmer  :  \\ie Diplodu*  pointed  even  totliecoat  measures.  The 
I jdiUtiookl  evidence  adduced  in  this  paper,  adds  weiglit  to  both  sides  of  the 
TquesUun.  Of  (he  flsbes  added,  Ctcnodvi  is  a  genus  of  the  coal  measures, 
I  Ud  whiiv  SiiiffUifui  te  new.  Its  afflniiies  are  to  the  Petalodont  gonem  of 
that  formttiinn.  On  tlie  other  hand  the  reptilian  character  of  Clepgffdrapt 
,  ixWAbllshwl,  and  the  number  of  Its  species  increased.  Now  the  coa!  meas' 
s  have  noulicn.'  discloBed  reptilian  remains,  ao&raawehavedetennina- 
^UonBofa  rctialile  cliaraclcr  ;  Batravhin  were  the  onlj  type  of  air  breathing 
B  TerlebmlA  known  to  that  epoch ,  The  present  fauna  must  then  be  placed 
B«tiove  the-  cnal  metuuree,  and  the  horizon  will  correspond  more  nearly  nllli 
XUie  Pmniun  than  witli  any  ntlicr  embraced  in  the  system. 

From  ttit  most  characteristic  fosell,  the  bed  might  be  called  tlie  Cltptg- 
B  rfrojM  shale.     Its  position,  according  to  Dr.  J.  C.  Winslow,  is  near  the  toji 
\ta  lUeCoal  .Measures,  and  It  is  marked  No.  IS,  in  Prof.  F.  H.  Bradley's 
a  of  tlie  Coal  Measures  of  Vermillion  Co.,  in  the  Report  of  tlie  Oco- 
|]  Survey  of  Illinois  by  A.  H.  Worthen,  Vol.  IV,  p.  245.     It  is  abinii 
«  bimdred  and  eleven  feet,  averaging  difierent  localities,  from  the  sum- 
nil  ftfUie  series,  and  aO90J  feel  from  the  baae.    Two  Insigniflcant  beds  of 
oernr   nt)ove  it.  and  the  following  genera  of  invertebrate  fossils  : 
J'tvdHcI'ti,  Spir\ffr,   Athyrin,   Teetbratula,  BemipToniUit,  Retzia,   Zeaeri- 
Cgathiironiii,    Vintina,     Lingulii.    Cnrdiomarphd,     Orlhocei-iit   and 
%JfautilM.   8L<verBl  ortUesL-  genera  are  found  in  the  Zechstein,  while  others 
■belong  to  thu  CinlI  Measures  nnd  below  them. 


n  litpUkt  and  Fi»h»>from  (he  Am 


(Hi'id  irf..re  iht  Am 


Bt  E.  D.  CopK, 
ica:  Philoiophieal  .SociViy,   Ma//  20.  1877.) 


A  number  of  intoreaiing  points  in  the  distribution  of  our  reptiles  and 
lahea  come  t"  light  from  time  to  time,  which  serve  to  define  with  more 
prcdsfoD  Uie  disiricts  Into  which  the  Nearcilc  Realm  is  naturally  di 
Tidnl.*  The  result  of  several  of  these,  is  to  extend  over  the  entire  Atistro- 
ripariuu  Iteglon  the  range  of  several  B))ecies  heretofore  supposed  to  tm  con- 
Haiwl  In  portions  of  that  district  only.  A  collection  formed  at  Einston  in 
EMUm  North  Carolina,  in  the  North-eastern  porUon  of  tbe  region  in  ques- 

•Hm*  Bnllftln  N».  ■  "f  IKo -Vnllunul  MitBeum:  Check  I.lat  of  Norib  AmurlcoD 
Ifotntcliln itntl  llcptlllu. 
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tioD,  by  my  friend,  J.  W.  Milner,  of  the  United  States  Fish  Commission,  is  of 
considerable  interest  on  this  account.  He  found  at  that  point  the  following 
species,  which  had  not  been  previously  known  to  occur  east  of  Georgia  or 
South  Carolina  : — Batrachia  :  Manculus  quadridtgitatus,  Bufo  qttercicu^f 
Engy stoma  caroUnense.  Keptilia:  OligoBoma  laterals,  Ahmtor  erythro- 
grammus.  To  this  it  may  be  added  that  Stephen  G.  Worth  recently 
obtained  near  Fayette ville,  North  Carolina,  the  Ba»eanium  flagelliforme, 
and  the  true  Hyla  delitescent  of  Holbrook.  I  here  mention  also  that  several 
years  ago  Dr.  J.  E.  Holbrook  sent  me  just  before  his  death  a  colored 
drawing  of  a  Hyla  from  S.  E.  Georgia,  made  by  his  friend  Dr.  Harden, 
which  is  probably  the  H.  carolinenais,  but  which  differs  from  the  typical 
form  of  that  species  in  having  a  white  triangle  on  top  of  the  muzzle, 
covering  the  space  between  its  apex  and  a  line  connecting  the  anterior 
parts  of  the  orbits,  as  in  the  H,  Uucophyllata.  A  specimen  representing  a 
variety  of  Eumeces  anthracinus  Baird,  was  sent  me  from  Mobile  by  Dr. 
Jos.  Corson. 

The  researches  of  the  distinguished  ornithologist,  Robert  Ridge  way,  into 
the  natural  history  of  South-eastern  Illinois,  have  been  followed  by  the  same 
results  as  those  of  Mr.  Milner  in  North  Carolina.  Mr.  Ridgway  has  found 
in  the  Wabash  valley  as  far  North  as  Mount  Carmel,  Dlinois,  the  following 
species  :  AnciHtriKlon  piscivorus,  Carphophiops  vermis,  Haldea  striatula, 
Abastor  erythyoyrammus,  Faranoia  abacura,  Coluber  obsoletus  confinis 
and  TroindonotuH  sipedon  woodhotisei. 

In  a  considerable  collection  from  Volusia,  Florida,  several  rare  si^ecies 
occur.     I  give  the  entire  list. 

BATRACHIA. 

Siren  lacertina,  L.  Jlyhi  gratiosa,  Lee. 

Psettdobranchus  sir  talus,  Lee.  "     caroUnensis,  Daud. 

Amphiuma  means,  Gard.  "    fe/noralis,  Daud., 

Emjystoina  caroUnense,  Daud.  very  common. 

Acris  gryllus,  Lee.  Rana  halectna  Kaln. 

REPTILIA. 

Vrntalus  adamanieus,  Bcauv. 

Cauilisona  miliaria,  L. 

Ancistrodon  piscitoras,  Latr. 

Heterodnn  platyrhinus,  Latr. 

Tropidonotus  fasciatus,  L. 

Entwnia  sackenii,  Kenn.,  very  common. 

sir  talis,  L. 
Stortria  oeHpitomaculata,  Holbr. 
Coluber  qnadrivittatus,  Say. 
Spilotes  corais  erebennns.  Cope. 
Bascanium  constrictor,  L. 

"  Jfofjelliforme,  Catesb. 

Cyclophis  iBsticas,  L.,  abundant. 
Pityophis  miianoleurus,  Holbr. 
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mieu*  JlaeiUclun,  ('o|io,      The  secuiid  Bpeciinen    of    this  very 
Bci«f9,  uumos  from  Vcilosia.     The  first  wns  frmnil  liy  Dr.  H.  C.  Yni 
r  Fort  MacoD,  North  Carolina, 
a  tliiyoidM,  Ilolbr. 

a  pggitii.  Cope-    S»  far  as  yet  knoiva.  Toiind  only  aciir  Volusin. 
I'tMa,  ntum.,  nimmon. 
I^AIa  d»r"n<»(t,  B.  &  U. 

■aflofitlanii,  Bniril,  iibuiiflnni. 

a  InitraU.  Bay. 
t  «friafu(.  L. 
WMopA^rv*  ttJttineaiut,  Sav. 
>rii«  undujafui.  Karl. 
i(  pHitripalit,  L. 
jMlui*  mh*itnppi*n»i: 
|lcotl«ctinn  of  fishes  from  ibc  ^nip  locnliiy  iadit<1ea  h  iiiimlicr  of  inter- 
g  spedee,  m  fullows : 

Miifvnu*  iifhitni't,  Jord^in,  Cliech  List  Fiebr§  Fresh  W.,  N,  A.  p.  ISO. 
1  ci^ht  Inches  in  lengili  witli  bright  red  ilorsal,  caudal  and 

Ml  ttM. 

\t  Tf^uMfit'i.  Dnini  and  Gimrd.  U.  S.  and  Me.\ican  Boundary  Surv.  IT 

Ine  specimens  of  a  s|wcies  distinct  from  iliiMC  of  any  otlier  country 

r  Bayiion,  West  Florida,  agree  in  mosi  of  the  ciiaraciers  cited  by 

EktMTu  uanicil  miihara.     Tliuir  type  was  a  young  fisti  I  suppose,  In 

8rb  llic  lielmet  Iiail  no  such  deveinpmpnt  as  in  my  specimens;  Sit 

Is  ue  slsu  ratlier  longer. 

Httamn  bfrgllinam  Cope,  Trans.  Amer.  Pliil,  Soc.  18fi«,  p.  40S, 
of.  Jordan  suitve  that  lie  lias  tills  fisli  from  tlie  St.  J<ihn's  B.,  Florida. 
Ofkilu*  nutanopK  Copo.  Proc.  Ain.  Philos.  Soc.  ISTO,  p.  457. 
tHOrgtlut  iriitoiu*  C.  V.     ('t,U,vrchui  C.  V. 

.  X-10;  A.  in  «.     Ilepth  of  Ijrxly  entering  total  k-ngth  2.75 


tanthn* /atei'tlut  UtAhr     flz-^Muf /.iwf.i<««  Holbr.   Joum.   Acad. 
I-  less.  p.  31,  PI.  fi,  flg.  3. 

',  tpecif  Oenentl  fortu  elongate,  as  In  some  of  the  Ohannbrglti. 
W  dejnh  raters  tliu  lotnl  length  wltli  caudal  fin,  3,2  times,  and  tlic  length 
Ulv  liead  enters  tlie  same  3.4  times.  The  diameter  of  the  eye  is  twici' 
■>ng  aa  the  muxile,  and  enters  the  head  3.2  times,  and  exceeds  the  in 
blial  width.  The  exlrfmity  of  the  ninxillarj  bone  marks  the  line  of 
Ulterior  fourth  of  tlic  orbit.  The  profile  is  a  gentle  convexity  from  ihc 
J  of  ihe  llret  ilorsal  ray.  Scales  tf-fl4-13  ;  four  rows  below  the  eye  on 
B|»t«operpu!um ;  opercle  srailed, 

«>W)ra  rich  brown,  with  numerous  vertical  darker  bars  descending  from 
f  *»»»  uf  the  dnrsul  fin.  Scales  bislow  llu!  middle  of  the  sides  each  with 
fowodot ;  tins  dusky,  the  dorsul  and  caudal  with  |ielliieid  dots.  Superior 
I  ntoc.  AUKti.  pniiiOs.  ew.  xvii.  100.  i 
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angle  of  the  operculum  with  a  black  spot  without  border,  no  radii  on  the 

cheek  ;  nose  black. 

Total  length 055 

Length  to  dorsal  fin  (axial) 016 

Length  to  anal  fin  (axial) 025 

Length  to  caudal  fin  (axial) '. -    .044 

Lepomis  auritus  Linn  Jordan.     Ichthelis  ruhricauda  Holbrook. 
Lepomis  apiatua  sp.  nov. 

A  species  of  discoid  form,  possessing  a  well  developed  patch  of  teeth  on 
the  palatine  bones.  The  gill  rakers,  although  elongate  on  the  anterior  half 
of  the  first  branchial  arch  are  obtuse  at  their  extremities ;  they  are  quite 
robust,  and  become  shorter  on  the  inferior  portion  of  the  arch. 

The  depth  of  the  body  is  contained  in  the  total  length  (with  caudal  fin) 
2.27  times,  and  the  length  of  the  head  enters  the  same  8.3  times.  The 
orbit  is  as  wide  as  the  length  of  the  muzzle,  and  enters  the  length  of  the 
4.25  times,  and  equals  the  inter-orbital  width.  The  extremity  of  the 
maxillary  bone  reaches  the  vertical  line  marking  the  anterior  two-fifths  of 
the  orbit. 

The  dorsal  spines  are  robust  and  high,  and  arc  as  long  as  the  soft  rays; 
The  caudal  fin  is  slightly  emarginate.  The  ventral  reaches  the  first  and 
the  pectoral  the  second  anal  spines.  Radial  formula  ;  D.  X-11  ;  A.  III-IO  ; 
P.  12.  The  opercular  flap  is  short.  Scale  formula  0-44-12  ;  six  rows  on 
the  preoperculum  below  the  eye.     Opercle  scaly. 

Color,  brown,  dark  above,  lighter  below .  Each  scale  has  a  black  spot  at 
the  base  forming  together  longitudinal  series ;  these  are  less  distinct  on 
the  superior  half  of  the  sides,  and  are  obsolete  in  that  region  in  large 
specimens.  The  spots  are  distinct  on  tlie  opercular  scales.  Fins  and 
muzzle  black.     Gill  spot  black,  without  border. 

M. 

Total  length 168 

Length  to  dorsal  fin  ( axial) 052 

ventral  "       "      052 

anal        "       "       082 

caudal    "       "      140 

The  external  series  of  teeth  are  relatively  larger  in  this  species  than  in 
the  L.  auritus  and  L.  mystacalis.     No  teeth  on  the  tongue. 

Lepomis  mi/stacalis,  sp.  nov. 

In  this  species  the  gill  rakers  are  of  the  character  indicated  by  Prof. 
Jordan  as  characteristic  of  the  genus  Lepoinis,  that  is,  slender  and  acute. 
This  species  also  differs  from  the  L.  npiatus  in  the  greater  compression, 
and  the  shorter  muzzle. 

The  greatest  depth  enters  the  total  length  (including  caudal  fin)  2.5 
times,  and  the  length  of  the  head  enters  the  same  4.4  times.  The  orbit  is 
large,  exceeding  the  length  of  the  muzzle,  equaling  the  interorbital  space, 
and  entering  the  length  of  the  head  3.3  times.  Radial  formula  ;  D.  X-12  ; 
A.  III-12  ;  P.  12.     The  dorsal  spines  are  robust,  but  a  little  shorter  than 


t  i 
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the  sod  raj^B ;  the  ventral  fin  reaches  the  first  spine,  and  the  pectoral  the 
first  sof^  ray  of  the  anal  lin.  Caudal  well  notched.  The  maxillary  extends 
a  little  beyond  the  anterior  border  of  the  orbit.  Scale  formula  7-51-15  ; 
four  preopercular  rows  below  orbit. 

Color  above  dusky,  sides  silvery,  with  numerous  short  undulate  vertical 
brown  bars  irregularly  disposed.  Opercular  black  spot  short,  without 
border ;  the  dusky  of  the  face  is  abruptly  arrested  by  a  pale  band  which 
extends  backwards  from  the  mouth  to  the  preoperculum.  A  dark  line 
from  the  chin  bounds  this  below,  and  defines  another  silvery  band  which 
passes  along  the  mandible,  the  interopercle  and  subopercle;  cheeks,  thorax, 
and  posterior  parts  of  the  dorsal,  caudal  and  anal  fins  yellow. 

XyntropliUa  longimanu9,  gen.  et.  sp.  nov. 

Char.  Gen.  Inferior  pharyngeal  bones  wide  and  robust,  and  paved  with 
truncate  grinding  teeth.  The  gill  rakers  of  the  anterior  half  of  the  first 
branchial  arch  elongate  ;  those  of  the  posterior  half  and  of  the  remaining 
gill  arches,  very  short  and  obtuse.  No  supernumerary  maxillary  bone  ; 
operculum  with  a  ])roduced,  entire  superior  posterior  angle.  No  teeth 
on  the  tongue.     Spines  X.  III. 

This  genus  which  has  been  just  published  by  Prof.  D.  8.  Jordan,*  com- 
bines the  grinding  type  of  pharnygeal  teeth  characteristic  of  Po7notis, 
with  the  slender  gill  rakers  recently  shown  by  Prof.  Jordanf  to  be  charac- 
teristic of  the  genus  Lepomi^. 

Char  JSpecif.  Body  elevated,  but  the  head  rather  produced,  so  that  the 
profile  is  oblique  and  nearly  straight  from  the  base  of  the  dorsal  fin.  The 
depth  of  the  body  enters  the  total  length  2.5  times,  and  the  length  of  the 
head  enters  the  same  3.6  times.  The  orbit  is  large,  equaling  the  length 
of  the  muzzle,  and  entering  the  length  of  the  head  four  times.  The  inter- 
orbital  space  is  1.5  times  the  diameter  of  the  orbit.  The  muzzle  is  sub- 
conic,  and  the  end  of  the  maxillary  bone  reaches  the  line  of  the  anterior 
margin  of  the  orbit. 

The  dorsal  fin  is  elevated,  the  spines  equalling  the  soft  rays  and  not 
separated  from  them  by  a  notch.  Caudal  fin  openly  notched  ;  ventral  not 
reaching  anal ;  the  pectoral  very  long,  reaching  the  line  of  the  fifth  anal 
soft  ray.  Formula  ;  D.  X-12  ;  A.  III-ll ;  P.  13.  Scale  formula  7-44-15  ; 
five  rows  on  the  preoperculum  below  the  orbit. 

The  color  above  is  dusky,  below  silv(Ty,  the  gular  and  thoracic  region 
light  yellow.  The  opercular  black  spot  is  short,  and  has  a  crimson  border. 
Pins  black,  the  caudal,  anal  and  pectoral  fins  with  yellow  rays. 

Total  length 170 

Length  to  dorsal  fin  (axial ) 047 

ventral"       *•       053 

anal       "       "      081 

caudal    '*       "      131 

•Prof.  Jordan  defined  thl.s  genus  In  a  paper  written  some  time  before  this 
one,  and  which  is  probably  already  printed. 

tProceedings  Academy,  Philadelphia  1877,  p.  76. 


Smith.]  t)0  [June  15, 

This  fish  has  a  superficial  resemblance  to  the  Lepomis  mystacalu.  The 
ends  of  the  long  gill-rakers  arc  obtuse,  as  in  the  L.  upiatus.  There  are  no 
palatine  teeth.  It  resembles  also  in  form  and  coloration  the  Pomotis 
microlophuSf  Gthr.  (P.  speriosusy  Holbr.)  from  the  St.  John's  River, 
Florida,  a  species  which  I  have  not  seen.  According  to  Dr.  Holbrook's 
figures  and  descriptions,  there  is  a  material  difference  in  the  radial  formula 
which  is,  D.  X  .10 ;  A.  Ill  .9.  The  form  of  the  dorsal  fin  is  also  very 
different,  the  second  being  the  higher,  and  separated  from  the  first  by 
a  deep  notch,  which  leaves  one  spine  with  the  soft  rays. 

I  have  this  species  from  near  Volusia,  and  also  from  near  Bayport  on  the 
West  Coast. 

Achirus  moUw,  De  Kay. 

Radii.  D.  48  :  A.  35.  Length  without  caudal  fin  .078 ;  depth  of  body 
.042. 
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Dichlorsalicylic  Acid. 

By  Edgar  F.  Smith,  Ph.  D., 

Amstant  in  Analytical  Ghemutryy    Unicenity  of  Pennsylcania. 

(Head  before  the  American  Philosophical  Society,   June  15,    1877.) 

As  early  iis  1845,  Cahours  (Annalcn  der  ('hemic  und  Pharmacie — 52.  pp. 
340  and  341)  described  a  di-chlor  acid  which  he  obtained  about  the  same 
lime  he  was  investigating  the  di -bromine  substitution  products  of  salicylic 
aeid. 

The  course  he  pursued  to  produce  the  compound  was  to  treat  an  aqueous 
solution  of  salicylic  aeid  witli  an  excess  of  chlorine.  According  to  his  de- 
scription the  acid  thus  obtained  ]>ossesses  great  stability  and  can  very  readi- 
ly be  obtained  pure. 

And  again  by  allowing  a  slow  current  of  clilorine  gas  to  stream  through 
a  dilute  solution  of  potassium  salicylate  potassium  dichlorsal  icy  late  was 
formed.  Tliis  salt  after  re]>eat<'d  recrvstallization  was  obtained  in  almost 
colorless  needles. 

The  acid  corresponding  to  this  salt  was  precii>itated  in  white  mjisses 
upon  the  addition  of  dilute  hydrocliloric  aeid  to  a  solution  of  the  latter. 
The  aeid  is  soluble  in  boiliuir  alcohol,  from  which  upon  cooling,  it  sepa- 
rates in  needles.  Well  formed  octahedral  crvst^ils  were  secured  bv  allowinir 
a  rather  dilute  solution  to  evaporate  slowly  in  the  air.  Boiling  water  dis- 
s  >lves  but  small  quantities  of  this  acid,  which  se]mratc  out  again  in  very 
fine  needles  when  the  solution  becomes  cool.  Boilinir  c<mcentnit-ed  nitric 
ncitl  dissolves  the  compound,  and  when   the  li(|uid  cools,  beautiful  yellow 
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»  M-piinitc  iiiit,  By  ilisrilling  iho  acid  wilh  Imrmm  oxide  diclilontlienol 
f  (Adtk  CWoruplifni-Bique)  wiis  |iroduc«tl,  witli  lilierallou  of  carlmn  di- 
f  axlde. 

It«c«UII}'.  HogenduHagiiral  DlHeitalion.  OSiUngen.  1S75)  publiGli<M]  tlic 
I  mnlU  ol'an  Invisiijptiiun  npnn  a  similtir  acid.  B;  conduciing  a  cnlciilnted 
I  smutuit  nf  (r1il»rine  gas  into  n  solutiun  o(  lulicylic  acid  lu  glacial  aceiic 
I  arid,  and  applying  hniti,  bo  produced  dicliloraolicylic  odd,  wliich  cryHtnl- 
lllied  rrooi  tliu  abovu  (ulutiun  insnmll  white ncxllec.  The  ucld  ivub  purified 

■  by  coavifttlng  it  into  lis  Iwriuni  mIi.  luul  this  then  recrystnlliEed.  Tlie  acid 
n  the  puriflpil  suli  ftiscd  ul  2a4'='C.    It  waa  entirely  insolubk  in  cold, 

I  •olablo  In  in  cxr^-ss  of  hoi  naier  and  very  soluhle  in  hot  nlcohol. 

Tli«  rolluuing  suits  were  made  and  unniyKeil : 

JHchUrrmiifslaU  of  Barium.— tp^  H,  CI,  OH  COO),  Ba  +  S  HjO. 
LoDjC  oewllca,  <^jlorMl  slightly  browu. 

Dichlnr-aUtyiali  of  Potff»i"m.—C\  n,  C\.  OH.  C  0  O  K.  Sliowed  a 
h  Mndency  lu  crjutallize  In  small  white  needles,  u  Uicli  loel,  by  exposure  to  the 

■  ■Ir,  Any  wntvr  of  i^slnl  11  nation  tiiey  tuny  hare  posBeased, 

DlchlorealicylaU!  of  Cop|wr.— (C„  H,  CI,  OH  C  0  O),  Cu-  (Ircen,  In 
laultiblo  ptvcipilate. 

Some  umo  ago  I  had  occasion  lo  luako  dlclilorsalicylic  acid.  Iiiil  ns  I  ob- 
buncd  a  I'unipiiund  nul  corrcsiionding  to  any  known  analogous  derivative, 

■  I  sobmil  til  th<'  Society  the  folluwlng  results  of  my  investigation  upon  tlic 
B'Bew  dicblorinc  iiroduci. 

Formation  op  Dichi-orsaliovlic  Acid. 

Aboat  40  Grni.  of  pure  salicylic  acid  I  fusing  point  ISO'^C)  wert  placed  in 
k  Itaak  and  upon  this  wus  poured  a  nilbf  r  large  quantity  of  conccnimted 
acTileafriiL  While  a|]ply In g  a  gentle  heat  to  cffeut  solution.  i>  culculal«d 
■inuunt  uf  drieil  chlorine  gas  was  introduced  into  the  liquid,  which  gmd- 
nallTasstuncd  a  deep  yellow  color.  Without  waiting  for  the  now  acid  to  ccys- 
t&lllxe  out  I  added  to  the  yet  warmsolutionalargequanllty  or  water,  wburo- 
apoa  the  dlchlomnllcylic  ndd  fell  out  in  large  white  Bocks.  The  liquid 
wms  tiltt^red  off  and  the  acid  washed  with  cold  water  and  then  l>oi1ed  wilh 
an  excuse  of  Imriuni  (-•arljonBtc.  The  salt  thus  obtained  was  redlasolved 
aiMt  ni^ryeMllii'.od  until  it  was  oblaiucd  in  almost  colorless  needles,  which 
ci7*talllw  in  nggrugaltHl  niassca  from  an  aqueous  solution.  Upon  scroral 
ocraskins  monochlonallcylati'  of  barium  wns  produced,  but  as  this  salt  is 
mnch  more  soluble  than  llie  corresponding  compound  of  the  dicblor  ncid  It 
was  racily  rcmoTed. 

ProjMrlit*  — The  dlclilor  acid  separalcs  in  large  llocculent  masses  upon 
tltc  addition  »f  dilute  byitmchlnrlcncid  in  a  solution  of  the  barium  suit.  Cold 
water  does  not  dlMolTt'  ilio  acid,  an  ciccss  of  bi>iling  water  being  neces- 
i»T7  tn  trflect  its  solniion,  Allor  many  recry stall ixat ions  the  acid  fused  at 
ilS^^l+^C  It  sepanU'S  IVom  an  aqueous  solution  in  white  nrlmrcsceBl 
taamt*.  In  cold  nlmlxil  it  is  very  solubli-.  By  the  slow  evaporation  of 
snch  a  SoluUuD  stclbilsd  masses  consisting  of  large  roUirlesa  needles  were 
nbt>ln«d.    Tlia  Huiog  point  of  these  was  the  same  ns  that  of  tlio  white 
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crystals.  The  acid  is  sublimable  with  partial  decomposition.  A  drop  of 
ferric  chloride  added  to  its  aqueous  solution  imparts  to  the  latter  a  beautiflil 
violet  coloration. 

The  acid  is  very  probably  Parachlormetachlor-ortho-oxyhenzoic  acid 
and  may  be  graphically  represented  as  follows  : 

COOH 


a 

A  combustion  was  made  of  the  barium  salt. 

Carbon  and  Hydrogen  Determination.  0.2092  Grm.  barium  salt  dried  at 
ll^O-C  for  several  hours  were  burned  with  coarse  and  fine  lead  chromate, 
and  gave  0.241  Grm.  CO^— .065  Grm.  carbon  =  30.9  %C.  Farther  .012 
Grm.  H.0:=0.57/r  H. 

SALTS. 

1)U  HLOUSALICYLATE  OF  BaUIUM. 

(Cfi  Hj  CI2  OH  COO)2  Ba+8i  H2O. 
This  salt  was  produced  by  boiling  the  free  acid  with  an  excess  of  barium 
carbonate.     Boiling  water  dissolves  it  ver}'  readily.     In  cold  water  it  is 
insoluble.     From  an  aqueous  solution  it  crj'stallizes  in  large,  almost  color- 
less needles,  which  are  usually  combined  to  aggregated  masses. 

Water  Estimation. 
o.»»o-26  Grm.  air-drietl  salt  lost  ui)on  being  heated  for  three  hours  at  180^  C 
.0623  (rrm.  H.  0-10.34^  lln  O. 
The  ailculated  penentage  of  water  for  3^  molecules  equals  10.29 Sv. 

Calcuhited.  Found. 

(C,  H,  CU  on  COO),  Ba^551=:80.7Uv. 

-f  3i  IL  O  =  63— 10.29 ^v.         10.34 

614r=l(H).(M)'v. 
Bariu m  Ks timat io a . 

I.  05403  Grm.  anhydrous  siilt  were  placed  in  a  platinum  cnicible.  a  few 
droi»  of  sulphuric  acid  then  added,  and  this  then  evaiM>rated  to  drynes>. 
0.2227  Grm.  Inirium  sulphate  were  obtained.  corresiH)nding  to  0.1309  Grm. 
barium=:24.16'^^   Ba. 

II.  0.607o  Grm.  anhydrous  salt  gave  0. 25.50  Grm.  barium  suli»hate. 
equalinir  0.1499  Grm.  barium    -24.<»7%  Ba. 

Calculated  <•>.  Found  ^r. 

(',^=rl68^30.60  30.90 

11,:.=:       i\=  1.09  ..■»7 

(>,—    lUi— 18.60 
(1^=142:  ^25.  S<i 

Ba --^137-^24.95  24. 16  and  24.67 
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D1CHLOR8ALICTLATE  OF  Potassium. 

Ce  Hj  Clj  OH  C  O  O  K. 

This  salt  was  obtained  by  boiling  the  preceding  compound  with  a  calcu- 
lated amount  of  potassium  carbonate.  From  a  concentrated  aqueous 
solution  it  crystallized  in  white  needles,  very  much  like  the  salt  of  Rogers 
described  above.  After  recrystallizing  the  compound  several  times  and 
then  allowing  it  to  separate  from  a  dilute  solution  I  obtained  it  in  almost 
colorless  needles,  that  united  to  form  clusters. 

Analysis  proved  it  to  be  anhydrous. 

Potassium  Estimation. 

I.  0.  2020  Grm.  well  dried  salt  gave  0.0710  Grm.  potassium  sulphate=: 
.03181  K=15.75%  K. 

II.  .2651  Grm.  dried  salt  gave  .0930  Grm.  potassium  sulphate=0.04117 
(Irm.  K=lo.5%  K. 

Calculated  %.  Found  fc 

C,  H.  CL  OH  COO=206=84.05^^ 

-f-        K      =39.i=15.95^v  15.75 fr  and  15.5% 

245.1=106.06 

DiCHLOllSALICYLATE  OF  SODIUM. 

Co  II2  CI2  on  COO  Na. 

Obtained  by  l)oiling  an  aqueous  solution  of  the  barium  salt  with  sodium 
carbonate  and  concentrating  the  filtered  liquid.  The  salt  crystallizes  in 
broad  needles,  possessing  a  slight  yellow  tinge.  It  is  easily  soluble  in 
water. 

^iodium  Estimation. 
(».1001  Gnu.  dried  salt  gave  0.05'JO  Grm.  sodium  sulphate=.0171  Grm. 
s(Hlinm=10.68/^v  Na. 

Calculated  ^v.  Found  ^. 

C.  H,  CI,  OH  COO=:207=:89.1)r>:r 

-f         Na        :-  23=^10.05:/.  10.68% 

229=10000 -:•< 

Druloksalicylate  of  Magnesium. 

(C,  H,  CL  OH  COO),  M^^ 

An  aqueous  solution  of  the  tree  acid  was  boiled  with  magnesium  carbon- 
ate and  the  liquid  evaiK)rated  to  a  small  bulk.  After  standing  some  time, 
"ssmall.  white  crystals  appeared  :  these  were  very  readily  dissolved  by 
water. 

M'f(jnesiHiii  Esfimtftioii. 

.1140  Gnu.  dried  salt  gave  .0:^04  Mir.  P.  ().--=. 0004  (irm.  Mg-^-Cl^r 
Mjr. 

Calculated  f v .  Found  9r- 

(C,  H,  CI,  OH  COO)2=412— -94.50 'v 

a-         Mg  =  24r=r  5.50 '>.  5  01  ;^r- 

43r)---10O.0O 
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DiCHIiORSALICYLATE  OF  LEAD. 

Ce  Hj  Cla  O  Pb  C  O  O. 

Lead  acetate  was  added  to  a  solution  of  the  ammonium  salt  and  the  lead 
salt  obtained  as  a  white  insoluble  precipitate,  which  after  being  well 
washed  and  dried  was  analyzed. 

Lead  Estimation. 

0.1075  grm.  dried  salt  gave  .0548  grm.  lead  =  50.     9  %  Pb. 

Calulated  fc.  Found  % 

CgHgCl,  O.     0  0  0  =  205  =  49.76    fo 

4-  Pb  =  207  =  50.24  fc  50.  9  % 

412  =  100.00  % 

Copper  Salt. — Small  brown  crystals  soluble  in  water. 
Silver  Salt. — White  insoluble  powder.     Decomposed  when  boiled  with 
water. 

Action  of  Nitric  Acid  upon  Dichlorsalicylic  Acid. 

Dilute  nitric  acid  has  no  effect  upon  the  acid.  When  treated  with  fum- 
ing nitric  acid  no  change  is  produced  until  heat  has  been  applied.  After 
dissolving  the  dichlor  acid  in  this  solvent  I  permitted  the  solution  to  stand 
several  days,  hoping  to  find  the  nitro  compound  separated  out  by  that 
time — this,  however,  did  not  occur.  Upon  evaporating  the  solution  to  dry- 
ness, nothing  remained,  the  substance,  whatever  it  may  have  been,  having 
been  completely  volatilized.  A  second  portion  of  the  acid  after  treatment 
with  fuming,  nitric  was  mixed  with  a  large  quantity  of  water  and  then 
distilled.  The  distillate  possessed  a  yellow  color,  and  after  neutralization 
with  potassium  carbonate,  was  strongly  evaporated,  then  placed  in  a  dessi- 
cator  over  sulphuric  acid.  After  standing  some  time  minute  globular  crj-s- 
tals  appeared,  but  the  ciuantity  being  so  small  I  was  not  able  to  examine 
them,  preferring  to  defer  the  investigation  of  this  nitrocompound,  if  such, 
until  larger  (quantities  of  the  substance  can  be  obtained. 

Calcium  Oxide  and  Dichlorsalicylic  Acid. 

The  acid  distilled  with  calcium  oxide  yielded  an  almost  colorless  oil. 
having  a  rather  pungent  odor.     The  compound  was  not  further  examined. 

Ethyl  Dichlousalicylate. 

C,  II,  01,  OH  C  O  O.     C,  H,. 

The  introduction  of  the  elhyl  radical  was  first  attempted  by  heating  uiwn 
a  water  bath  a  small  flask  contt\ining  the  silver  dichlorsalicylate  and  ethyl 
iodide.     This,  however,  failed  to  produce  the  desired  result. 

In  a  second  trial  the  perfecth'dry  and  pulverized  silver  salt  was  placed  in 
a  tube  of  Bohemian  glass,  an  excess  of  ethyl  imlide  then  added,  the  tube 
sealed  and  heated  in  an  air  bath  for  twelve  houi*!^,  the  temperature  not  ex- 
ceeding 1350C.  Upon  examination  a  rather  large  quantity  of  silver  iodide 
was  noticed,  and  the  liquid  which  before  heating  was  colorless  was  now  of 
a  reddish- brown  hue.  The  tube  was  opened  and  its  liquid  contents  poured 
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through  a  small  filter  and  after  washing  the  silver  iodide  with  alcohol,  the 
filtrate  was  evaporated  upon  a  water  bath.  When  the  liquid  had  almost 
approached  dryness  I  observed  minute  oil  globules  of  a  dark  color. 

The  evaporating  dish  containing  these  was  immediately  removed  from 
the  w.iter  bath  and  stood  in  a  cool  place.  In  course  of  a  few  hours  the  oil 
solidified  to  a  dark  crystalline  mass,  which  after  pressing  well  between  sheets 
of  filter  paper,  I  dissolved  in  alcohol  and  after  concentration  allowed  to 
cool.  Beautiful  colorless  needles  separated  from  the  s^>lution.  The  fusing 
point  was  found  to  be  47^C.  Again  dissolved  and  allowed  to  crystallize  the 
same  form  of  crystals  was  obtained.     The  fusing  i)oint  remained  tlie  same. 

Carbon  and  Ilgdroyen  Estimation, 

0.2072  Grm.  well  dried  substance,  burned  with  lead  chromategave  .:341H 
Grra.  CO,  45.51  fc  carbon.     And  .0808  Grm.  Hp  =  4.30  %  hydrogen. 

Calculated  %  Found   ^/f 

C9  =  108  =  45.96  %  45.51  % 

Hs  =      8  =    3.40  %  4.30  % 

Cl,=    78  =  30.21  % 
O3  =    48  =  20.42  % 

Cabours*  obtained  a  similar  comiwund  by  the  action  of  chlorine  ui>ou 
ethyl-salicylate.  Broad  colorless,  shining  needles.  Fusing  ix)int  not  given. 
Potassium  ethyl-diclilorsalicylate. 

C.  H,  C1,0KC0  0C,  H,. 

This  salt  was  produced  by  boiling  an  iilcoholic  solution  of  the  ether  with 
potassium  C3irlK>nate.  It  crystallizes  iu  line  colorless  needles,  which  fre- 
quently are  united  to  bundles.     Very  soluble  iu  alcohol. 

The  points  of  difference  between  the  compounds  of  Caliours.  Rogers 
and  myself  are  in  brief  these  : 

The  acid  of  Cahours  is  but  slightly  soluble  in  boiling  water.  Soluble  in 
boiling  alcohol,  crystallizing  from  this  in  needles  and  octahednil  crystals, 
and  it  forms  also  an  insoluble  nitro-derivative. 

The  acid  gotten  by  me  is  perfectly  soluble  in  boiling  water,  and  in  cold 
alcohol— crystallizing  from  the  former  in  arborescent  masses  and  from  the 
latter  it  separates  in  large  colorless  needles.  The  nitro-derivative.  if  any, 
is  exceedingly  soluble. 

The  acid  of  Rogers  fuses  at  224 -C,  is  soluble  In  boiling  water  and  boil- 
ing alcohol.  The  barium  salt  has  tivc  molecules  of  water  and  the  copper 
salt  is  a  green  insoluble  precipitate. 

The  acid  obtained  by  me  fuses  at  212--214  C,  its  barium  salt  liasi  hut 
three  and  half  molecules  of  water  and  the  copper  salt  forms  dark  brown 
warty  crystals,  soluble  in  boiling  water. 

*.\.niialen  <1.  ClK'niie  u.  Pliar.    T").     II». 
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DtHf'ocery  of  Oxygen  in  the  Sun  by  Photography,  and  a  new  Theory  of  the 

Solar  Spectrum. 

By  Professor  Henry  Draper,  M.  D. 
{Read  before  the  American  Philosophical  Society,  July  20,  1877). 

I  propose  in  this  preliminary  paper  to  indicate  the  means  by  which  I 
liave  discovered  Oxygen  and  probably  Nitrogen  in  the  Sun,  and  also  to 
present  a  new  view  of  the  constitution  of  the  Solar  Spectrum. 

Oxygen  discloses  itself  by  bright  lines  or  bands  in  the  Solar  Spectrum 
and  does  not  give  dark  absorption  lines  like  the  metals.  We  must  there- 
fore change  our  theory  of  the  Solar  Spectrum  and  no  longer  regard  it 
merely  as  a  continuous  spectrum  with  certain  rays  absorbed  by  a  layer 
of  ignited  metallic  vapors,  but  as  having  also  bright  lines  and  bands  super- 
posed on  the  background  of  continuous  spectrum.  Such  a  conception  not 
only  opens  the  way  to  the  discovery  of  others  of  the  non-metals,  sulphur, 
phosphorus,  selenium,  chlorine,  bromine,  iodine,  fluorine,  carbon,  &c., 
but  also  may  account  for  some  of  the  so-called  dark  lines,  by  regarding 
them  as  intervals  between  bright  lines. 

It  must  be  distinctly  understood  that  in  speaking  of  the  Solar  Spectrum 
here,  I  do  not  mean  the  spectrum  of  any  limited  area  upon  the  disc  or 
margin  of  the  Sun,  but  the  spectrum  of  light  from  the  whole  disc.  I  have 
not  used  an  image  of  the  Sun  upon  the  slit  of  the  spectroscope,  but  have 
employed  the  beam  reflected  from  the  flat  mirror  of  the  heliostat  without 
any  condenser. 

In  support  of  the  above  assertions  the  accompanying  photograph  of  the 
Sol}|r  spectrum  with  a  comparison  spectrum  of  Afr,  and  also  with  some  of 
the  lines  of  Iron  and  Aluminium  is  introduced.  The  photograph  itself  is 
absolutely  free  from  handwork  or  retouching.  It  is  difficult  to  bring  out 
in  a  single  i)hotograph  the  best  points  of  these  various  substances,  and  I  have 
therefore  selected  from  the  collection  of  original  negatives  that  one  which 
sliows  the  Oxygen  coincidences  most  plainly.  Then*  are  so  many  variables 
among  the  eonditions  which  conspire  for  the  production  of  a  spectrum 
that  many  photographs  must  be  taken  to  exhaust  the  best  combinations. 
The  pressure  of  the  gas,  the  strength  of  the  original  current,  the  number 
of  Leyden  jars,  the  separation  and  nature  of  the  terminals,  the  number  of 
sparks  per  minute,  and  the  duration  of  the  interruption  in  each  spark,  are 
examj^les  of  these  variables. 

In  the  photogniph  the  upper  spectrum  is  tlmt  of  the  Sun,  and  above 
it  are  the  wave-lengths  of  some  of  the  lines  to  serve  as  reierence  numbers. 
Tlie  wave-lengths  used  in  this  paper  have  been  taken  parth' from  Angstrom 
and  partly  from  my  ])liotogra])h  of  the  ditfraction  si)ectrum  published  in 
1*^72.  The  lower  spectrum  is  that  of  the  open  air  Leyden  spark,  the  ter- 
minals being  one  of  Iron  and  the  other  of  Aluminium.  I  have  photo- 
ixraphcd  Oxygen,  Nitrogen,  Hydrogen  and  Carbonic  Acid  as  well  as  other 
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irases  in  Pliicker's  tubes  and  also  in  an  apparatus  in  which  the  pressure 
could  be  varied, but  for  the  present  illustration,  the  open  air  spark  was, 
all  things  considered,  best.  By  other  arrangements  the  Nitrogen  lines  can 
readily  be  made  as  sharp  as  the  Oxygen  are  here,  and  the  Iron  lines  may 
l)e  increased  in  number  and  distinctness.  For  the  metals  the  electric  arc 
gives  the  best  photographic  results,  as  Lockyer  has  so  well  shown,  but  as 
my  object  was  only  to  prove  by  the  Iron  lines  that  the  spectra  had  not 
shitted  laterally  past  one  another,  those  tliat  are  here  shown  at  4325.  4307. 
4271.  4063.  4045.  suffice.  In  the  original  collodion  negative  many  more  can 
be  seen.  Below  the  lower  spectrum  are  the  symbols  for  Oxygen,  Nitrogen. 
Iron  and  Aluminium. 

No  close  observation  is  needed  to  demonstrate  to  even  the  most  casual 
olwerver  that  the  Oxygen  lines  are  found  in  the  Sun  as  bright  lines,  while 
the  Iron  lines  have  dark  representatives.  The  bright  Iron  line  at  G  (4307), 
on  account  of  the  intentional  overlapping  of  the  two  spectra,  can  be  seen 
{massing  up  into  the  dark  absorption  line  in  the  Sun.  At  the  same  time  the 
quadruple  Oxygen  line  between  4345  and  4350  coincides  exactly  with  the 
bright  group  in  the  Solar  Spectrum  above.  This  Oxygen  group  alone  is 
almost  sufficient  to  prove  the  presence  of  Oxygen  in  the  Sun,  for  not  only 
does  each  of  the  four  components  have  a  representative  in  the  Solar  spec- 
trum, but  the  relative  strength  and  the  general  aspect  of  the  lines  in  each 
case  is  similar.  I  do  not  think  that  in  comparisons  of  the  spectra  of  the 
elements  and  Sun,  enough  stress  has  been  laid  on  the  general  appearance 
of  lines  apart  from  their  mere  position  ;  in  photographic  representations 
this  ix)int  is  very  prominent.  The  fine  double  line  at  4319. 4317.  is  plainly 
represented  in  the  Sun.  Again  there  is  a  remarkable  coincidence  in  the 
double  line  at  4190.  4184.  Tho  line  at  iWS  is  verv  distinctlv  marked. 
The  «iironirest  Oxygen  line  is  the  triple  one  at  4070.  4072.  40C9.,  and  liere 
again  a  tine  coincidence  is  seen  though  the  air  spectrum  seems  proportion- 
ately stronger  than  the  solar.  But  it  must  be  remembered  that  the  Solar 
spectrum  has  suffered  from  the  transmission  through  our  atmosphere,  and 
this  effect  is  plainest  in  the  absorption  at  the  ultra-violet  and  violet  regions 
of  the  spectrum.  From  some  c.\i>eriments  I  made  in  the  Summer  of  1873, 
it  apf)eared  that  this  local  absorption  is  so  great,  when  a  maximum  thick- 
ness of  air  intervenes,  that  the  exi)osiire  necessary  to  obtain  the  ultra-violet 
spectnim  at  sunset  was  two  hundred  times  as  long  as  at  mid-day.  I  was 
at  that  time  seeking  for  atmospheric  lines  above  IT  like  those  at  the  red 
end  of  the  spectrum,  but  it  turned  out  that  the  absorptive  action  at  the 
more  refningible  end  is  a  progressive  enfeebling  as  if  a  wedge  of  neutral 
tinted  glass  were  being  dniwn  lengthwise  along  the  spectrum  towards  the 
less  refrangible  end. 

I  shall  not  attempt  at  this  time  to  give  a  complete  list  of  the  Oxygen 
lines  with  their  wave  lengths  accurately  determined,  and  it  will  be 
noticed  that  some  lines  in  the  air  spectrum  which  have  bright  analogues 
in  the  sun  are  not  marked  with  the  svmbol  of  Oxysren.  This  is  because 
there  has  not  yet  been  an  opportunity  to  make  the  necessary  detailed  com- 
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arisons.  In  order  to  be  certain  that  a  line  belongs  to  Oxygen,  Iliave  com- 

mred,  under  various  pressures,  the  si)ectra  of  Air,  Oxygen,  Nitrogen,  Car- 

iK^nic  Acid,  Carburetted  Hydrogen,  Hydrogen  and  Cyanogen.     Where 

these  gases  were  in  Pliickcr's  tubes  a  double  series  of  photographs  has  been 

needed,  one  set  taken  with,  and  the  other  without  Ley  den  jars. 

As  to  the  8i)ectrum  of  Nitrogen  and  the  existence  of  this  element  in  the 
sun  there  is  not  yet  certainty.  Nevertheless,  even  by  comparing  the  dif- 
fused Nitrogen  lines  of  this  i>articular  photograph,  in  which  Nitrogen  has 
been  sacrificed  to  get  the  best  effect  for  Oxygen,  the  character  of  the  evi- 
dence appears.  The  triple  band  between  4240.  4227.  if  traced  upward  into 
the  Sun  has  approximate  representatives.  Again  at  4041.  the  same  thing  i«i 
seen,  the  solar  bright  line  being  especially  marked.  In  another  photo- 
graph the  heavy  line  at  81)95.  which  in  this  picture  is  opposite  an  insuffi- 
ciently exposi'd  part  of  the  Solar  Spectnmi  shows  a  comparison  band  in  the 
Sun. 

The  reason  I  did  not  use  air  in  an  exhausted  Plucker's  tube  for  the  pro- 
duction of  a  photograph  to  illustrate  this  imper,  and  thus  get  both  Oxygen 
and  Nitrogen  lines  well  defined  at  the  same  time,  was  partly  1>ecause  a 
brighter  light  can  be  obtained  with  the  oi>en  air  spark  on  account  of  the 
stronger  current  that  can  be  used.  This  permits  the  slit  to  l)e  more  closed 
and  of  course  gives  a  sharper  picture.  Besides  the  o])en  air  spark  euableil 
me  to  employ  an  iron  terminal,  and  thus  avoid  any  error  arising  from  acci- 
dental displacement  of  the  reference  spectrum.  In  Pliicker's  tul)e8  with  a 
Leyden  spark  the  Nitrogen  lines  are  as  phiin  as  those  of  Oxygen  here.  As 
far  as  I  have  seen  Oxygen  does  not  exhibit  the  change  in  the  character  of 
its  lines  that  is  so  remarkable  in  Hydrogen  under  the  influence  of  pressure 
as  shown  bv  Frankland  and  Lockver. 

The  briglit  lines  of  Oxygen  in  the  spectrum  of  the  solar  disc  have  not 
been  hitherto  pLTceived  jirobably  from  the  fact  that  in  eye  ol>servation 
bright  lines  on  a  less  bright  background  do  not  make  the  impression  on 
the  mind  that  dark  lines  do.     When  attention  is  called  to  their  presence 
they  are  readily  enough  seen,  even  without  the  aid  of  a  reference  sj^ectrum. 
The  photogniph,  however,  brings  them  into  a  greater  promiiu'nce.     From 
puri'ly  theoretical  considerations  derived  from  terrestrial  chemistry,  and 
the  nebular  hypothesis,  the  presence  ofOxyiren  in  the  sun  might  have  been 
strongly  suspected,  for  this  element  is  currently  stated  to  form  eight-ninths 
of  the  water  of  the  globe,  cme-third  of  the  crust  of  the  earth,  and  one-fifth 
of  the  air,  and  should  therefore  probabU'  l)e  a  large  constituent  (»f  ever; 
member  of  the  solar  system.     On  the  other  hand  the  discovery  of  Oxvire 
and  probably  other  non-metals  in  the  Sun  gives  increased  strength  to  tl 
nebular  hyiH')thesis,  because  to  many  persons  the  absence  of  this  impo 
ant  group  has  presented  a  considerable  dithculty. 

At  first  sight  it  seems  rather  ditlieult  to  believe  that  an  ignited  gas  in 
solar  envelope  should  not  be  indicated  by  dark  lines  in  the  solar  spectr 
and  should  appear  not  to  act  under  the  law  "a  gas  when  ignited  ab«? 
rays  of  the  same  refrangibility  as  those  it  emits."     But  in  fact  the 
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stances  hitherto  investigated  in  the  sun  are  really  metallic  vapors,  Hydrogen 
prohably  coming  under  that  rule.  The  non  metals  obviously  may  behave 
differently.  It  is  easy  to  speculate  on  the  causes  of  such  behavior,  and  it 
may  be  suggested  that  the  reason  of  the  non-appearance  of  a  dark  line  may 
be  that  the  intensity  of  the  light  from  a  great  thickness  of  ignited  Oxygen 
overpowers  the  effect  of  tlie  photosphere  just  as  if  a  person  were  to  look 
at  a  candle  flame  through  a  yard  thickness  of  ignited  sodium  vapor  he 
would  only  see  bright  sodium  lines,  and  no  dark  absorption  lines.  Of 
course,  such  an  explanation  would  necessitate  the  hypothesis  that  ignited 
gases  such  as  Oxygen  give  forth  a  relatively  large  proportion  of  the  solar 
light.  In  the  outburst  of  T  Corona  Huggins  showed  that  Hydrogen  could 
give  bright  lines  on  a  background  of  spectrum  analogous  to  that  of  the  Sun. 

However  all  that  may  be,  I  have  no  doubt  of  the  existence  of  substances 
other  than  Oxygen  in  the  Sun  which  are  only  indicated  by  bright  lines. 
Attention  may  be  called  to  the  bnght  bands  near  G,  from  wave  lengths 
4307  to  4337,  which  are  only  partly  accounted  for  by  Oxygen.  Farther  in- 
vestigation in  the  direction  I  have  thus  far  pursued  will  lead  to  the  dis- 
covery of  other  elements  in  the  Sun,  but  it  is  not  proper  to  conceal  the 
principle  on  which  such  researches  are  to  be  conducted  for  the  sake  of  per- 
sonal advantage.  It  is  also  probable  that  this  research  may  furnish  the 
key  to  the  enigma  of  the  D  3  or  Helium  line,  and  the  1474  K  or  Corona  line. 
The  case  of  the  D3  line  strengthens  the  argument  in  favor  of  the  apparent 
exemption  of  certain  substances  from  the  common  law  of  the  relation  of 
emission  and  absorption,  for  while  there  can  be  no  doubt  of  the  existence 
of  an  ignited  gas  in  the  chromosphere  giving  this  line,  there  is  no  corres- 
ponding dark  line  in  the  spectrum  of  the  solar  disc. 

In  thus  extending  the  number  of  elements  found  in  the  Sun  we  also  in- 
crease the  field  of  inquiry  as  to  the  phenomena  of  dissociation  and  recom- 
position.  Oxygen  especially  from  its  relation  to  the  meUils  may  readily 
form  compounds  in  the  upper  regions  of  the  solar  atmosphere  which  can 
give  l)anded  or  clianneled  spectra.  This  subject  requires  careful  investi- 
gation. The  diffused  and  reflected  light  of  the  outer  corona  could  be  caused 
by  such  Ijodies  cooled  below  the  self  luminous  point. 

This  research  has  proved  to  be  more  tedious  and  diflicult  than  would  be 
supix)sed  because  so  many  conditions  must  consi)ire  to  produce  a  goodi>lio- 
tograph.  There  must  l>e  a  uniform  prime  movintc  engine  of  two  horse 
jwwer,  a  dynamo-electric  machine  thoroughly  adjusted,  a  large  Ruhmkorff 
coil  with  its  Foucault  break  in  the  best  order,  a  battery  of  Leyden  jars 
carefully  proportioned  to  the  Pliicker's  tube  in  use,  a  hcliostat  which  of 
course  involves  clear  sunshine,  an  optical  train  of  slit,  i)risms,  lenses  and 
camera  well  focussed,  and  in  addition  to  all  this  a  phot<)gnii)hic  laboratory 
in  such  comi)lete  condition  that  wet  sensitive  plates  can  be  prepared  which 
will  bear  an  exposure  of  fifteen  minutes  and  a  prolonged  development.  It 
has  been  difficult  to  keep  the  Pliicker's  tubes  in  order :  often  before  the 
first  exposure  of  a  tube  was  over  the  tube  was  ruined  by  the  strong  Leyden 
sparks.  More<:)vcr.  to  procure  tubes  of  known  contents  is  troublesome.  For 
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example,  my  hydrogen  tubes  gave  a  spectrum  photograph  of  fifteen  line^ 
of  which  only  three  belonged  to  hydrogen.  In  order  to  be  sure  that  none 
of  these  were  new  hydrogen  lines  it  was  necessary  to  try  tubes  of  various 
makers,  to  prepare  pure  hydrogen  and  employ  that,  to  examine  the  spec- 
trum of  water,  and  finally  to  resort  to  comparison  with  the  Sun. 

The  object  in  view  in  1878,  at  the  commencement  of  this  research  was 
to  secure  the  means  of  interpreting  the  photographs  of  the  spectra  of  stars 
and  other  heavenly  bodies  obtained  with  my  28  inch  reflector.  It  soon  ap- 
peared that  the  spectra  of  Nitrogen  and  other  gases  m  Plucker's  tubes  could 
be  photographed  and  at  first  some  pictures  of  Hydrogen,  Carbonic  Acid 
and  Nitrogen  were  made  because  these  gases  seemed  to  be  of  greatest  as- 
tronomical importance  on  account  of  their  relation  to  stars,  nebuke  and 
comets.  Before  the  subject  of  comparison  spectra  of  the  Sun  was  carefully 
examined  there  was  some  conftision  in  the  results,  but  by  using  Hydrogen 
the  source  of  these  errors  was  found  out. 

But  in  attempting  to  make  a  prolonged  research  in  this  direction,  it  soon 
appeared  that  it  was  essential  to  be  able  to  control  the  electrical  current 
with  precision  both  as  to  quantity  and  intensity,  and  moreover,  to  have 
currents  which  when  once  adjusted  would  remain  constant  for  hours  to- 
gether. These  conditions  are  almost  impossible  to  attain  with  any  form  of 
battery,  but  on  the  contrary  are  readily  satisfied  by  dynamo  electric  ma- 
chines. Accordingly,  I  sought  for  a  suitable  dynamo-electric  machine  and 
motor  to  drive  it,  and  after  many  delays  procured  a  combination  which  is 
entirely  satisfactory'.  I  must  here  acknowledge  my  obligations  for  the 
successful  issue  of  this  search  to  Professor  George  F.  Barker,  who  was 
the  first  person  in  America  to  procure  a  Gramme  machine.  He  was  also 
the  first  to  use  a  Brayton  engine  to  drive  a  Gramme. 

The  dynamo-electric  machine  selected  is  one  of  Gramme's  patent,  made 
in  Paris,  and  is  a  double  light  machine,  that  is  it  has  two  sets  of  brushes, 
and  is  wound  with  wire  of  such  a  size  as  to  give  a  current  of  sufllcient  in- 
tensity for  my  purposes.  It  is  nominally  a  350  candle  light  machine,  but 
the  current  varies  in  proportion  to  the  rate  of  rotation,  and  I  have  also 
modified  it  by  changing  the  interior  connections.  The  machine  can  pro- 
duce as  a  maximum  a  light  equal  to  500  standard  candles,  or  by  slowing 
the  rotation  of  the  bobbin  the  current  may  be  made  as  feeble  as  that  of  the 
weakest  battery.  In  practical  use  it  is  sometimes  doing  the  work  of  more 
than  50  large  Grove  nitric  acid  cells,  and  sometimes  the  work  of  a  single 
Smee. 

The  Gramme  machine  could  not  be  used  to  work  an  induction  coil  when 
it  first  reached  me.  because  when  the  whole  current  was  sent  through  the 
Foucault  interruptorof  the  Ruhmkorff"  coil,  making  1000  breaks  per  minute, 
the  electro-magnets  of  the  Gramme  did  not  become  sufficiently  magnetized 
to  give  an  api)reciable  current.  But  by  dividing  the  current  so  that  one 
pair  of  the  metallic  brushes,  which  collect  from  the  revolving  bobbin,  sup 
j)lied  the  electro-magnets,  the  other  pair  could  be  used  for  exterior  work, 
no  matter  whether  interrupted  or  constant.     The  current  obtained  in  this 
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►  tmy  from  ouo  puir  of  brushes  wlii-n  Uie  ammmc  iHibliin  Is  making  ia(K) 
I.TBVolutions  per  minute  is  eqiial  [o  100  cftndles,  ftti<l  is  greater  id  ijuiinlily 
I  aail  iniEiisliy  tluui  ono  would  like  \a  send  thruiigh  a,  valuublo  iDdactioa 

usually  nil)  ilie  bubljin  nl  632  ru vol ii lions  per  minute,  and  this  rate 
I  will  rwidily  gWn  1000  ten-inch  ait&rks  pet  minuie  with  the  18  incli  coil. 

ae  %  PIticber'a  lube  UgbU  up  very  vividly  and  generally,  in  order 
I  to  get  Uie  nuiximum  effect  I  arrange  the  current  so  that  tbc  alumiaiuin 

Aareun  Hid  point  of  metLing.  The  glass,  paniciilarly  in  the  cnpil- 
1 1«i7  jmn  often  gets  *i  hi>l  lis  lo  tliar  [laptT.  The  i^cncrui  iijipearance  of 
I  the  machine  is  shown  in  Fiu;,  1. 


Aa  luiiji  Its  (lie  Gramme  lH>i)l)in  is  driven  at  u  ^tendy  rate  the  eurrent 

ilo  Im:  perfectly  conetant,  hut  variatioDS  of  speed  make  marked  differ- 

■  in  tlie  current  and  this  is  e9t>ecia1ly  lo  be  avoided  when  one  is  wi 

r  the  limil  of  endurance  of  Pl&cker's  tubes.    A  reliable  and  constant 

[^noloiis  tlierefureuf  prime  importance  for  thtfse  purposes,    A  difference  of 

'  one  percent,  in  the  speed  of  the  engine  sometimes  cannot  lie  tolerated,  and 

it  another  lime,  one  must  have  the  imwer  of  increasing  and  dimin- 

tolilDj  the  rate  tlirougli  wide  limits.    The  only  motor,  amongmany  1  have 

'CltMD^ed  nnd  tried.  liiat  is  perfectly  satisfactory,  is  Brayton'e  Petroleum 

Kawly  Motor. 
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TWii  rcmnrkaMc  and  admirtihic  engiuc  nets  like  an  inHtrumeDt  of  pre- 
cisiuii.  It  cnn  tic  etartral  with  a  maich  anil  comes  to  iu  regtiki'  speed  in 
k'ss  ilinn  a  minute  ;  it  pr<:scrre8  its  rate  entirely  uncliaoged  for  hours  to- 
sctlici'.  Aloreovcr,  it  ii>  eoononiical,  clean)}',  and  not  more  noisy  than  a 
steam  engine.  Tlie  one  of  two  liorse  power  I  have,  ran  for  six  mootbe, 
■liiy  anil  niglil,  supplying  water  and  air  to  the  a(juaria  in  the  Centennial 
Exliiliili'in  M  Philadelphia.  At  any  time  on  going  into  Ibc  laboratory  it 
win  be  slarted  in  a  few  seconds  even  IhoiiBli  it  has  not  Iwen  running  for 
liiivs. 


f  Kni^liliulf  ..f  II.f  Frn^rJ,  Nut 
"fM.:  A.  J.  Ell.:':  I.y  licDO 
■■■,led  l„j  Pr-fffi-  [i(t,k:  r  to  tin  Am 
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III  Fiirk  ;  ii  liepty  lo  the  paper 
VH  KoNio,  Pli.  n. 

-."1  Pliilmophkal  Sccietg. 
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All  utlaik,  jis  5tran«e  iis-  it  «as  iinexpedcd,  has  jusl  been  made  in  Eng- 
IliihI  iii"in  the  cxartitiide  'if  tlic  iifflciiil  French  fork.  Mr.  Alexander  J. 
Klli-.  liaviiii:  toiind  th:il  tin-  nolo*  cif  a  tonometer,  eomi>osed  of  sixty-fiw 
liarinoniiim  reeils,  eon^itrinied  by  Mr.  Appimii,  do  not  agree  wlUi  thil 
fork,  ha-  ciinsiilercd  iiiniself  entitled  to  nsscn,  in  a  paper  published  In  the 
.lonrnal  of  the  Society  of  Art<^  (May  a.\  1877),  and  in  Nature  (May  81, 
lS7:f  tlial  llie  normal  Fr.in-h  f.irk  La,?ives,  not  870  single  vibrations, 
a«  ha*  been  hithiTlo  sup|iow<l.  but  AW  single  vibr.ilions.  Mr.  ElliB,  having 
estiilili-iied  the  ftirihcr  fact  ihiit  the  forks  construdcd  by  mc  are  in  perftct 
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accord  with  the  French  La,,  does  not  hesitate  to  affirm  tliat  all  these  foi:ks, 
including  those  even  of  my  large  tonometer,  which  he  has  probably  never 
examined,  are  necessarily  inexact.  Not  having  at  my  disposal  the  instru- 
ment used  by  Mr.  Ellis,  I  confess  that  I  find  myself  under  some  embarass- 
ment  in  stating  at  once  by  what  error  of  construction  this  instrument,  in 
the  hands  of  Mr.  Ellis,  has  given  results  so  extraordinary.  Fortunately, 
I  can  refer  to  a  letter  from  M.  Ilclmlioltz  addressed  to  Mr.  Appunn  and 
published  by  the  latter  himself  in  a  paper  on  the  acoustic  theories  of  M. 
Hehnholtz.  This  letter  8i>eaks  of  an  instrument  of  exactly  the  same  char- 
acter, and  made  by  the  same  maker,  and  sufficiently  explains  the  surpris- 
ing discoveries  of  Mr.  Ellis.  "I  have  examined  your  tonometer  several 
times,"  writes  M.  Ilelmholtz  to  Mr.  Appunn,  "and  I  am  astonished  at 
the  constancy  of  its  indications.  I  would  not  have  believed  that  reeds 
could  give  sounds  so  constant  as  those  given  by  your  apparatus,  thanks  to 
your  method  of  regulating  the  current  of  air.  The  instrument,  it  is  true, 
varies  a  little  with  the  temperature,  as  do  also  forks  ;  and  hence  it  can  be 
used  for  determining  the  absolute  number  of  vibrations,  only  when  one 
can  work  in  a  room  heated  by  a  stove.  By  the  aid  of  an  astronomical 
chronometer,  I  have  counted  the  beats,  and  believe  that  your  seconds  pen- 
dulum must  have  been  slightly  inexact,  because,  though  the  number  of 
beats  agree  very  well  among  themselves,  the  absolute  number  obtained  is 
not  240  but  237  to  the  minute.  The  tepiperature,  which  was  rather  low 
during  my  experiments,  may  count  for  something  ;  but  even  this  influence 
may  be  eliminated  by  counting  the  beats  to  the  end  of  a  major-third,  which 
took  me  a  quarter  of  an  hour.  In  this  way  I  have  found  for  my  Paris  fork 
435.01  vibrations,  which  agrees  to  the  j-^hjO)  nearly  with  the  official  num- 
ber, 435  vibrations." 

This  letter  jimves  that  the  entire  number  of  beats  in  the  octave  of  the 
tonometer  tested  by  M.  Helmholtz  was  -^V  X  64  =;  252.8,  and  that  its  fun- 
damental note  wjLs  505.6  single  vibrations  instead  of  512.  On  comparing 
this  note  of  505.6  single  vibmtions  with  a  fork  giving  actually  512  single 
vibrations,  Mr.  Ellis  would  find  the  latter  to  be  6.4  single  vibrations  more 
acute  and.  without  doubt,  would  consider  it  as  giving  518.4  single  vibra- 
tions. Now  for  m3'  forks  giving  512  single  vibrations,  he  has  found  516.7 
onlv,  with  the  tonometer  which  he  used.  Whence  it  would  seem  tliat  the 
fundamental  note  of  this  latter  instrument  had  become  more  nearly  exact 
than  that  of  the  tonometer  examined  by  M.  Helmholtz,  since  the  number 
of  its  vibrations  is  507.3.  This  note,  however,  still  remains  quite  distant 
from  its  true  value. 

The  fact  that  M.  Helmholtz  succeeded,  with  an  instrument  of  this  sort 
(and  one  too,  even  less  perfect  than  that  used  by  Mr.  Ellis)  in  finding  the 
number  of  vibrations  of  the  official  French  fork  to  be  exact,  by  first  deter- 
mining the  correction  needed  for  his  instrument,  is  evidence  that  Mr.  Ellis 
has  neglected  to  determine  a  similar  correction  required  for  his  tonometer. 
He  has  too  hastily  declared  tliat  these  small  tonometers  with  harmonium 
reeds  are  the  most  perfect  and  the  most  exact  in  existence.    It  would  cer- 
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tainly  have  been  much  better  if  he  had  first  given  himself  a  little  practice 
in  the  manipulation  of  acoustic  instruments,  before  having  treated  so 
slightingly  the  results  obtained  by  Lissajous,  by  Despretz,  by  Helmholtz, 
by  Mayer,  etc.,  etc.,  and  before  seeking  to  throw  discredit  upon  the  labors 
of  a  eonstrueteur  who  had  no  reason  to  exi^ect  so  unjustifiable  an  attack.- 

In  addition  to  Helmlioltz's  evidence,  Professor  A.  M.  Mayer  has  furn- 
ished the  following  statement  concerning  the  absolute  number  of  vibra- 
tions of  Konig's  forks.  "  During  tlie  months  of  March,  April  and  May  of 
1876, 1  made  many  determinations  of  the  number  of  vibrations  of  Konig's 
UT3  fork  and  found  that  it  gave  255.96  complete  vibrations  in  one  second 
at  a  temperature  of  60^  Fahr.  The  following  are  the  separate  determina- 
tions of  that  series  of  which  the  above  number  is  the  mean  :  (1)  255.95, 
(2)  255.97,  (3)  255.90,  (4)  255.92,  (5)  256.02,  (6)  256.02.  The  forks  vibra- 
tory i^eriod  is  accelerated  or  diminished  ^liijTf  part  by  a  difference  of  tem- 
perature of  z^  1^  Fahr. ' ' 

20  Rue  de  Pontoise,  Paris,  June  .5th,  1877. 


On  a  Neic  Species  of  Adocidoi  from  the  Tertiary  of  Geo^rgta, 

By  E.  D.  Cope. 
{Read  before  the  American  Philosophical  Society,  July  20,  1877.) 

Professor  George  Little,  State  Geologist  of  Georgia,  placed  in  my  hands 
for  detenuination  a  Chelonite  from  a  Tertiary  formation  in  Macon  Co.  of 
that  State.  The  matrix  is  a  rather  soft  limestone  of  a  light  drab  color. 
"When  the  specimen  was  first  obtained  it  wa.s  nearly  perfect,  lacking  only 
the  posterior  part  of  one  side,  and  the  posterior  border  of  the  carapace. 
Ilaving  been  mutilated  by  destructive  curiosity  hunters,  there  remain  now 
the  plastron  and  the  anterior  half  of  the  carapace,  with  a  considerable  por- 
tion of  the  posterior  part  of  the  left  margin.  The  surface  has  been  exposed 
to  the  weather  so  as  to  obscure,  and  in  some  places  to  obliterate  the  dermal 
sutures,  while  the  skeletal  sutures  are  distinct.  The  form  has  been  slightly 
distorted  by  lateral  pressure,  but  not  much. 

The  obscurity  of  the  dermal  sutures  renders  the  determination  of  the  ge- 
neric affinities  somewhat  difficult.  The  skeleton  preserves  the  Eniydoid 
type,  not  exhibiting  intersternal  bones,  and  having  a  well  develoi>ed  me- 
sosternum.  The  vertebral  bones  extend  to  between  the  sixth  pair  of  cos- 
tals,  beyond  which  the  specimen  is  imperfect  in  that  region.  The  costal 
capitulaare  well  developed,  but  whether  they  reach  the  vertebral  centra, 
the  specimen  does  not  permit  me  to  discover.  The  plastron  is  of  peculiar 
form,  the  lobes  being  short  and  contracted.  The  anterior  is  rounded  ftx)m 
a  base  of  usual  width,  while  the  posterior,  fnmi  a  similar  base,  narrows 
rapidly  to  aj)oint,  as  in  the  genus  Aromoc/teli/n. 

An  important  point  is  observed  in  the  direction  of  the  abdomino-pectoral 
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dennal  suture.  At  its  lateral  extremities  instead  of  continuing  to  the  mar- 
ginal scuta  as  in  Emydoid  genera,  it  turns  forward  and  terminates  at  the 
inguinal  notch,  as  in  genera  with  intermarginal  plates,  as  Adocus  and  Der 
matemps.  But  the  sutures  of  the  intermarginals  in  the  specimen  are,  if 
they  ever  existed,  very  obscure,  owing  to  exposure  to  the  weather.  Never- 
theless there  is  sufficient  indication  of  them  on  one  side,  to  render  it  toler- 
ably safe  to  infer  their  existence.  Anterior  to  the  abdomino-pectoral 
suture,  the  border  of  the  plastron  is  crossed  by  emarginations  representing 
three  scutal  sutures,  defining  the  humeral,  gular,  and  intergular  scuta. 
The  courses  of  these  sutures  across  the  plastron  are  obscure.  The  humero- 
pectoral  suture  commences  on  the  margin  just  in  front  of  the  axilla  and  ex- 
tends forwards  parallel  with  the  border,  becoming  a  deep  open  groove, 
which  is  apparent  on  both  sides  of  the  plastron.  It  then  turns  backwards,  and 
appears  to  cross  the  plastron  behind  the  mesosternum,  presenting  a  concav- 
ity forwards.  The  next  suture  in  front  appears  to  cross  near  the  middle  of 
the  mesosternal  bone,  presenting  a  strong  concavity  forwards.  The  rela- 
tion l)etween  the  intergulars  and  the  giilars  is  difficult  to  discover.  The 
suture  between  them  at  the  free  margin  is  distinct,  but  after  proceeding  in- 
wards a  short  distance  it  appears  to  divide  and  take  two  directions.  One 
depressed  line  extends  backwards  to  the  humero-gular  suture,  cutting  off 
triangular  gulars  and  extending  the  intergulars  back  to  the  humerals  as  in 
Adoeus,  The  other  depression  extends  directly  across  the  anterior  lobe, 
cutting  off  small  intergulars  as  in  Ba'ena.  In  either  case  the  arrangement 
represents  a  genus  distinct  from  either  of  those  named.  If  the  intergulars 
extend  to  the  humerals  they  are  double,  the  mesosternal  region  being  di- 
vided by  a  distinct  longitudinal  dermal  suture.  If  the  intergulars  are 
short,  with  the  gulare  in  cnntact  behind  them,  the  arrangement  is  equally 
distinct  from  Adorns.  From  Btt'ena  the  absence  of  iutersternal  bones,  and 
the  Em^'doid  mesosternum  distinguish  it.  It  approacihes  also  Polythorax* 
and  may  indeed  belong  to  that  genus.  But  it  does  not  appear  that  the  hu- 
merals and  interhumerals  are  distinct  in  the  Georgia  turtle,  and  no  inter- 
marginals are  observed  in  Polythorax.  It  is  therefore  necessary  to  give  the 
present  genus  a  name  to  be  used  until  its  relations  to  the  latter  are  posi- 
tively ascertained.  I  proi>ose  Amphiemvs  for  the  genus,  and  \.  oxystern- 
tJM  as  the  specific  name. 

Specific  characters.  The  plastron  is  nearly  i)lane  in  the  transverse  direc- 
tion ;  longitudinally  the  posterior  lobe  is  a  little  raised  above  the  plane, 
and  the  anterior  lobe  rat  her  more  so. 

The  general  form  is  elevated,  the  vertical  diameter  being  large  when 
compared  with  the  longitudinal  and  transverse,  which  preserve  usual  pro- 
portions. The  border  of  the  carapace  is  not  flared  at  the  sides,  and  rises 
anteriorly  to  the  nuchal  bone.  The  free  anterior  margin  is  somewhat  un- 
dulate. The  anterior  half  of  the  carapace  does  not  display  any  median  or 
lateral  keels. 

The  nuchal  bone  is  considerably  wider  than  long,  and  the  costal  and 

♦  Cope,  Proceed.  Acad.  Phllada.  1876.  Nov. 
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ttMr^DA)  sutures  are  of  about  equal  length.  The  vertebrals  are  all  longer 
IhAi)  wiittN  and  of  the  usual  form,  with  truncate  antero-lateral  angles,  ex- 
w|>llnj(  the  first.  This  one  has  both  the  sides  and  extremities  convex,  the 
)ait<rr  being  of  subequal  width.  The  costal s  are  thick,  and  have  parallel 
Nmtors.     The  marginals  are  all  higher  than  long,  especially  those  of  the 

bridgt*. 

Tho  sutures  of  the  plastron  arc  fine  and  straight.  The  portion  of  the 
nu^>sternum  enclosed  by  the  episternal  or  clavicular  bones  has  greater 
lonjjitudinal  extent  than  the  part  embraced  by  the  hyostemals.  The  su- 
tun»s  with  the  clavicular  bone  are  nearly  straight,  and  are  parallel  with  the 
fhn*  l)order.  The  common  suture  of  the  hyosternals  is  a  little  longer  than 
that  of  the  hy poster nals,  and  is  n  little  shorter  than  that  of  the  post- 
abdominals.  The  anterior  suture  of  the  latter  has  a  slight  iXMterior  ob- 
liquity, and  is  abruptly  turned  backwards  at  the  free  borders  of  the  lobe. 

The  dermal  sutures  of  the  carapace  are  mostly  obliterated.  Enough  re- 
mains to  show  that  the  second  vertebral  was  wider  than  long,  while  the 
nuchal  shield  is  considerably'  narrower  than  the  nuchal  bone.  The  mar- 
ginal scuta  are  much  narrower  than  the  marginal  bones,  and  become  nar- 
rower forwards.     The  region  of  the  nuchal  marginal  is  obscure. 

MeusurementH.  M. 

Length  of  carapace  to  the  ix)sterior  border  of  seventh 

a>stal 250 

Depth  at  third  vertebral  bone 150 

Ijcngth  of  second  vertebral  bone 081 

Width     •'         "  '*  *•    032 

Thickness        "  "  "    013 

Lenirth  of  first  marginal  '*    035 

Width      ••  •'  '*    033 

Length  of  first  do.  of  the  bridge 028 

Width *•     060 

W'idth  of  second  costal 033 

Thickness  of  "         "     012 

(irealest  width  of  ('arrt])ace 182 

Length  of  plastron  (axial) 211 

"  anterior  lobe  (axial) 073 

"     •    **  iH)steri()rl(>be     *'     070 

Width  of  bjise  of  anterior  lobe 115 

"  I)osterior  "   080 

Length  of  bridge OlM) 

"    mest)sternum 042 

Width    "  ••  046 

Length  of  clavicle 051 

common  suture  of  clavicles 014 

"   hyosternals 051 

•  •  hyposternals 047 

Width  of  {x>stabdominals  at  anterior  l)order 057 

The  shell  of  this  species  is  thicker  than  in  any  species  of  tortoise 
living  in  North  America,  a  peculiarity  characteristic  of  most  of  the  sj 
of  the  Cretaceous  period,  and  of  many  of  those  of  the  Eocene.     Its 
al>out  that  of  the  Pseudemys  serrata. 
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Tentfi  Contribution  to  the  Herpetology  of  Tropical  Amerien. 

By  E.  D.  Cope. 

{Bead  before  the  American  Philosophical  Society,  July  20,  1877.) 

The  greater  number  of  the  species  described  in  this  pai>er  were  sent  to 
the  Smithsonian  Institution  by  its  correspondents,  and  submitted  to  my 
examination  by  its  Secretary,  Professor  Henry. 

BUFO  MELAN0CHL0RU8   CopC 

B.  taUiceps  var.  Cope,  Journ.  Academy,  Phila.,  1805,  p.  100. 

Orbital  borders  elevated,  and  with  parietal  branch  crests,  which  are 
prolonged  ;  toes  long,  nearly  free  ;  end  of  carpus  reaching  end  of  muzzle  ; 
paratoids  large  ;  a  lateral  dormal  fold  ;  tympanum  large  ;  green  with  deep 
black  spots  ;  throat  and  thorax  black. 

This  toad  differs  very  much  in  appearance  from  the  Bufo  valliceps,  but  is 
nearly  allied  in  essentials,  its  other  affinities  are  to  the  B.  auritus.  The 
fingers  are  quite  long,  but  the  posterior  legs  are  short,  the  heel  reaching 
the  posterior  Iwnler  of  the  orbit.  The  parietal  crest  is  long  ;  the  supra- 
tympanic  is  well  developed,  and  preorbital  very  weak.  The  front  is  not 
narrower,  nor  does  the  muzzle  project  beyond  the  mouth.  The  diameter 
of  the  very  distinct  round  tympanic  disc  is  half  that  of  the  orbit,  which  is 
large.  The  tongue  is  long  and  narrow,  and  the  ostia  are  only  half  as  large 
as  the  rather  large  choanaj.  The  parotoids  are  quite  small,  sub-triangular 
and  directed  outwards  and  backwards.  The  skin  is  nearly  smooth  above, 
except  on  the  scapular  and  iliac  regions,  and  is  minutely  roughened  below. 
There  are  two  tarsal  tubercles,  and  no  tarsal  fold.  Length  of  head  and 
body,  .047  :  of  head,  .015  ;  of  hind  leg,  .070  ;  of  hind  foot,  .030. 

The  allied  Bufo  conifer  us  Cope  differs  from  this  species  in  its  broadly 
palmate  feet,  etc. 

East  Costa  Rica,  W.  M.  Gabb. 

Bufo  canalifekus  Cope. 

Orbital  border  reverted  crest-like  ;  a  preorbital  crest ;  tympanum  dis- 
tinct ;  head  narrow,  muzzle  i)rojecting  ;  parotoids  large,  triangular,  with 
scapular  angle  ;  rough  ;  brown  with  dorsal  and  lateral  light  bands. 

This  handsome  species  is  characterized  by  the  narrow  gutter-like  fnmt, 
and  prominent  muzzle,  together  with  the  very  larg<\  angulate  i)arotoids. 
The  orbital  borders  are  strongly  everted,  but  without  parietal  branches. 
The  preorbital  crest  is  not  very  strong,  and  the  supratymiKinic  is  cjuite 
short.  The  muzzle  is  contracted,  and  overhangs  the  mouth.  The  diameter 
of  the  distinct  inembranum  tympajii,  is  half  that  of  tlie  orbit.  The  parotoid 
reaches  to  al>ove  the  middle  of  the  humerus,  has  a  straight  external,  and 
convex  internal  outline,  and  is  rather  lateral  in  position.  Its  lateral  trun- 
cation is  similar  to  that  seen  in  B.  /uematiticus.  The  skin  is  tubercular 
everywhere,  finely  so  below.     The  posterior  limbs  are  of  median  length. 
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HyLA  BI8TINCTA  Cope. 

Fingers  free  ;  vomerine  teeth  between  nares  ;  foot  shorter  than  tibia  and 
femur  ;  tympanum  one-fiftli  diameter  of  eye  ;  vomerine  teetli  in  small  fas- 
ciculi ;  frontal  bones  ossified  in  front ;  blue,  sides  pale  varied ;  lip  not 
white -bordered. 

Size  of  Hyla  earoUnenais.  The  head,  particularly  the  interorbital  region, 
is  broad  and  flat ;  the  canthus  is  distinct ;  the  membranum  tympam\9  exceed- 
ingly small,  and  is  overhung  by  a  thick  dermal  fold.  The  skin  of  the  su- 
perior surfaces  is  smooth.  The  fore-limbs  are  very  stout,  and  the  animal 
being  a  male  in  breeding  condition,  the  thumb  bears  two  corneous  plates 
on  the  inner  side.  The  larger  of  these  is  the  inferior,  and  forms  a  strong 
prominence  on  the  metacarpal.  The  surface  is  composed  of  densely 
packed  points.  The  posterior  limbs  are  long,  the  heel  reaching  nearly 
to  the  end  of  the  muzzle.  The  feet  are  of  moderate  proportions,  and  not 
fully  webbed  ;  the  membrane  reaches  the  base  of  the  penultimate  phalange 
of  the  third  and  fourth  digits,  and  farther  on  the  fifth. 

Length  of  head  and  body,  .045  ;  of  head,  .012,  width  of  head  at  tym- 
pana, .015  ;  length  of  hind  leg,  .067  ;  of  hind  foot,  .031. 

Color,  upper  surfaces  including  femur  and  humerus,  dark-bluish  plum- 
beous, without  marks  ;  inferior  surfaces  yellow.  Sides  marbled  with  the 
two  colors  ;  posterior  face  of  femur  pale  brown,  with  a  few  yellow  specks 
along  the  superior  border.     Eye  unspotted. 

Vera  Cruz  most  probably  ;  obtained  by  Dr.  Sumichrast  with  the  H. 
*pilomtna  and  //.  miofi/mpannm  Cope  {=  H.  microti  Peters). 

Chorophilus  verrucosus  Cope. 

The  length  of  the  head  to  the  posterior  margin  of  the  membranum  tym- 
pani  enters  the  total  length  to  the  vent  three  and  one-sixth  times.  The 
head  itself  is  narrow  and  acuniiiiate.  the  muzzle  projecting  acutely  beyond 
the  labial  margin.  The  external  nares  mark  two-fifths  the  distance  from 
the  end  of  the  muzzle  to  the  orbital  border.  The  membranum  tympani  is 
onlv  one-fourth  the  diameter  of  the  orbit.  The  canthus  rostralis  is  distinct, 
but  obtusely  rounded.  The  vomerine  fasciculi  are  approximated,  and  near 
the  line  of  the  posterior  border  of  the  nares,  which  are  larger  than  the  mi- 
nute oxtia  pharyngea.  The  tongue  is  large  and  wide  behind  and  faintly 
emarginate. 

The  heel  of  the  extended  hind  leg  extends  to  i)etween  the  or])it  and  nos- 
tril :  the  femur  is  short,  while  the  tarsus  is  long,  a  little  exceeding  half  the 
length  of  the  tibia,  and  exceeding  the  lengtli  of  the  remainder  of  the  foot, 
minus  the  longest  toe.  The  skin  of  the  gular  and  sternal  region  is  smooth  ; 
of  the  abdomen,  areolate.  That  of  the  dorsal  region  is  tubercular,  smooth 
warts  of  large  and  small  size  being  irregularly  crowded  over  its  entire  sur- 
face, and  not  at  all  resembling  the  areolate  surface  of  the  belly. 

Color  above  leaden,  with  three  longitudinal  rows  of  darker,  light  edged 
spots,  extending,  one  on  each  side,  and  one  on  the  median  line.  They  are 
each  composed  of  a  series  of  spots  joined  end  to  end.     Femur  and  tibia 
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cross-barred.     Upper  lip  dark  plumbeous,  with  a  scries  of  five  white  spots ; 
a  similar  spot  below  the  tympanum.     Inferior  surfaces  yellowish. 

Length  of  head  and  body 019 

•*  head 006 

'•  hind  limb 026 

"femur 007 

'*       "tibia 008 

"tarsus 005 

Width  of  head  at  tympana 0055 

From  Volusia,  Florida;  Mrs.  A.  D.  Lungren. 

This  Ghorophilus  is  similar  in  proportions  to  the  G.  triseriatus,  but  is 
well  distinguished  by  the  characters  of  the  skin,  and  the  coloration.  The 
tubercular  upper  surface  is  quite  peculiar,  and  the  smooth  gular  region  is 
equally  \vanting  to  the  Northern  frog.  Tlie  dorsal  skin  is  somewhat  like 
that  of  Acris  gryllua. 

LiTHODYTES   LANCIFORMIS   CopC. 

Vomerine  teeth  in  two  fasciculi  which  are  truncate  posteriorly,  and  are 
situated  behind  the  posterior  line  of  the  iX)sterior  nares.  The  supraorbital 
borders  not  thrown  into  ridges.  Tympanum  not  narrowed.  Heel  reach- 
ing to  extremity  of  muzzle,  when  the  posterior  leg  is  extended.  The  head 
is  nearly  twice  as  long  as  the  pelvis. 

The  head  and  muzzle  are  flat,  the  latter  narrow^ed  and  convex  at  the  ex- 
tremity. The  canlhus  rostralis  is  well  defined,  and  the  nostril  is  nearly 
terminal.  The  bones  are  nearly  plane  and  vertical,  and  their  length  to  the 
end  of  the  muzzle  is  twice  the  diameter  of  the  eye.  The  latter  is  one-third 
greater  than  that  of  the  tympanum.  The  choanie  exceed  the  ostia  in  size. 
There  are  no  dermal  folds  on  the  back  or  inferior  surface.  The  metatarsi 
are  all  somewliat  separated,  and  c(mnected  by  a  thin  membrane,  but  this 
is  merely  due  to  the  attenuation  of  the  usual  solar  integument.  The  hind 
legs  are  very  long  ;  the  pallettes  small  on  the  hands,  and  of  median  size  on 
the  feet. 

The  color  above  is  dark  ashen  penetrated  with  pink  ;  there  is  a  nar- 
row median  dorsal  white  line.  A  broad  black. baud  extends  from  the  end 
of  the  muzzle  across  the  tympanum,  where  it  contracts  to  a  narrow  black 
line  which  extends  from  the  superior  border  of  the  tympanum  to  near  the 
middle  of  the  side.  The  concealed  surfaces  of  the  limbs  are  uniformly 
dusky  ;  the  femur  and  tibia  are  pink  with  dusky  cross-bands.  There  is  a 
dark  interorbltal  cross-band  in  front  of  which  the  muzzle  is  very  jmle. 
Upper  lip  without  dark  spots ;  below  immaculate. 

Total  length  M.  .026  ;  of  head,  .011,  or  2.4  of  the  total.  Hind  limb,  .050. 

From  the  "West  Coast  of  Central  America,"  without  more  specific  lo- 
cality. 

This  species  is  easily  distinguished  by  the  great  relative  length  of  the 
head,  especially  as  compared  with  that  of  the  pelvis. 
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L1THODYTE8  PBLVicuLus  Cope. 

Lateral  borders  of  the  fron to-parietal  bones  elevated  into  longitudinal 
crests,  which  on  the  vertex  are  abruptly  incurved  without  meeting.  Tym- 
panic disc  a  broad  vertical  oval,  as  large  as  eye  ;  vomerine  teeth  in  short, 
approximated,  transverse,  fasciculi,  behind  the  line  of  the  posterior  border 
of  nares.  Head  short,  very  wide,  muzzle  not  projecting.  Heel  of  extended 
hind  foot  reaching  to  middle  of  orbit.  Gray  varied  with  blackish  above 
and  below. 

This  species  resembles  nearly  the  L.  mefjacephalus  Cope,  Journ.  Acad. 
Phila.,  1875,  p.  100,  but  differs  in  a  number  of  points.  The  first  is  the 
much  greater  size  of  tympanic  disc,  whose  diameter  is  only  about  half 
that  of  the  orbit  in  the  latter ;  in  the  posterior  incurvature  of  the  super- 
ciliary crests  (they  are  straight  in  L.  megaeephalus)  ;  in  the  much  smaller 
size,  the  linear  dimensions  being  less  than  half  those  of  the  L.  mega- 
eephalus. 

There  are  two  suprascapular  longitudinal  dermal  folds  which  converge 
towards  the  middle  line  without  meeting.  Pallettes  and  tubercles  small. 
Can  thus  rostralis  straight,  interctmthal  region  plane  ;  muzzle  a  little  re- 
treating, nostrils  terminal.  General  color  ashen  gray  ;  a  large  black  spot 
below  eye,  and  another  above,  and  on  tympanum  ;  muzzle,  interorbital, 
and  interscapular  regions  dusky.  Soles  and  posterior  faces  of  femora  black. 
Concealed  faces  of  hind  feet  and  limbs  and  abdomen,  yellow  coarsely 
reticulated  with  blackish  ;  throat  thickly  dusted  with  the  same.  A  dark 
band  with  a  pale  superior  border  above  each  ilium. 

The  L.  pelrirulus  is  said  to  have  been  found  on  the  west  const  of  Cen- 
tral America,  without  more  special  designation  of  locality. 

Phyllobates  cystignathoides  Cope. 

This  rather  small  species  has  the  form  of  the  species  of  Lithodyte.s,  as  L. 
rhodfjpiM  oT  soma  of  the  CyUiynathi.  The  muzzle  is  rather  elongate  and 
the  front  rather  convex.  The  limbs  arc  rather  long,  and  the  tubercles  on 
the  inferior  side  of  the  digits  are  prominent.  The  terminal  dilations  of 
the  toes  are  of  moderate  size,  and  equal  on  the  two  limbs. 

The  ai>ex  of  the  muzzle  is  narrowed,  but  rounded,  and  does  not  project 
much  beyond  the  lip.  Its  distance  from  the  nostril  is  one-third  that  be- 
tween the  latter  and  i\\p  orbit.  The  tympanic  disc  is  ver^-  distinct,  is  sub- 
round,  and  its  diameter  is  one-half  that  of  the  orbit.  The  tongue  is  pyri- 
form  and  much  narrowed  in  front.  The  nares  are  sublatenil,  and  the  ostia 
pharyngea  very  small.  The  end  of  the  tarsus  extends  beyond  the  muzzle, 
and  the  heel  marks  the  middle  of  the  eye.  Both  tarsal  tubercles  are  dis- 
tinct. There  are  strong  tubercles  along  the  inferior  face  of  each  metati\r- 
sal.     The  skin  is  everywhere  entirely  smooth. 

Measurements.  M. 

Length  of  head  and  body 0225 

**        **      **     including  tympana 0075 

Width    '*      •*    at  tympana 0070 
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M. 

Length  of  fore  Hinb 0140 

"     ••     foot 0050 

"  hind  limb 0880 

*'     "     foot 0155 

**  tarsus 0055 

"  tibia 0100 

Tlie  color  of  the  upper  surfaces  is  a  reddish  brown  ;  below,  leather 
brown.  The  back  is  thickly  spotted  with  large  darker  or  blackish  spots, 
the  largest  of  which  reaches  to  between  the  eyes.  The  sides  are  marbled 
with  lighter  and  darker,  but  the  femora  are  unicolor.  Limbs  obscurelj' 
cross-banded  ;  below  uniform,  upper  lip  with  a  few  pale  spots. 

Numerous  specimens  of  this  species  were  found  by  Francis  Sumichrast 
at  Potrero  near  Cordova,  Vera  Cruz,  under  decayed  trunks  of  trees.  It  is 
of  more  lanciform  proportions  than  the  Central  American  species,  P.  hyl4t- 
for  mis  and  P.  ringemf. 

Cystionatiius  labialis  Cope. 

Vomerine  teeth  in  transverse  series  behind  the  posterior  border  of  the 
internal  nares  ;  toes  without  dermal  border  ;  no  abdomdinal  discoidal  fold  ; 
posterior  limbs  short ;  end  of  metatarsus  just  reaching  muzzle,  muzzle  short; 
not  projecting  ;  teeth  much  behind  choante  ;  one  dermal  fold  on  each 
side  ;  skin  rough  ;  below  white. 

This  small  species  belongs  to  that  division  of  the  genus,  in  which  the 
toes  do  not  ]>osscss  dermal  margin,  and  there  is  no  discoidal  fold  of  the  ab- 
dominal integument.  Among  these  it  is  distinguished  by  the  shortness  of 
the  series  of  vomerine  teeth  and  the  i>aucity  of  dermal  plicte.  The  muzzle 
is  acuminate  and  rather  narrow,  but  not  ])rojecting  as  in  C.  gracilis  ;  the 
canthus  is  not  distinct.  The  tongue  is  oval  and  a  little  notched  behind  ; 
the  choanje  are  small.  Tlie  diameter  of  the  tympanic  disc  is  one-half  that 
of  the  orbit.  The  heel  only  reaches  the  orbit.  The  toes  are  not  very  long  ; 
there  arc  two  small  tarsal  tubercles,  and  a  narrow  Uirsal  fold. 

Color  cliocolate  l)rown,  the  limbs  darker  cross -barred.  A  brilliant  white 
band  extends  from  the  anterior  part  of  the  ui>per  lip,  and  describing  a  curve 
upwards,  bounds  the  orbit  below  and  descends  to  the  canthus  oris,  from 
which  point  it  continues  in  a  straight  line  to  the  humerus,  and  ceases.  In- 
ferior surfaces,  pure  wliite.  Length  of  head  and  body,  .020  ;  of  head,  .007  ; 
of  hind  limb,  .028  ;  of  hind  foot,  .018. 

The  precise  habitat  of  this  species  is  at  present  uncertain.  It  is  probably 
a  part  of  Sumichrast 's  Mexican  collection. 

SiPnoNOPs  PKOxiMus  Cope. 

Tentacular  fossa  close  to  eye  ;  annuli  complete  ;  muzzle  depressed,  elon- 
gate, narrow  ;  rings  ."-  :;f  -  10  =  120  or  f^^  l\  -  27  =  129  ;  longer  than  8. 
fue.ricanus. 

This  Caecilian  resembles  so  nmch  the  S.  mexiranus  that  I  referred  spe- 
cimens of  it  to  that  species  in  my  Batrachia  and  Reptilia  of  Costa  Rica.    It 
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possesses  the  same  produced,  flattened  muzzle,  with  distinct  eye,  and  the 
coloration  is  similar,  but  the  position  of  the  tentacular  fossa  is  quite  differ- 
ent, and  tlie  general  form  is  more  elongate  and  slender.     The  diameter  is 
about  the  same.     Length,  .425  ;  diameter,  .017. 
Coast  of  Eastern  Costa  Rica  ;  W.  M.  Gabb. 

SiPHONOPs  8IMU8  Cope. 

Tentacular  fossa  close  to  eye  ;  annul!  complete  ;  muzzle  wide,  truncate, 
nostrils  terminal ;  annuli  228  ;  anterior  8  undivided  ;  22  posterior  fully  di- 
vided by  intermediate  plicx. 

The  form  of  the  head  of  this  species  is  different  from  that  of  any  other 
Siphonops  of  Mexico  or  Central  America,  and  its  annuli  are  more  numer- 
ous. They  continue  to  the  anus,  and  those  of  the  principal  series  are  no- 
where divided  on  the  middle  line.  The  form  is  not  slender,  but  is  more  so 
than  in  the  S:  mexiranus,  resembling  in  this  resjiect  the  S.  proximus. 
Length,  .308  ;  diameter  at  middle,  .011.  Color  dark  brown  ;  below  a  little 
paler. 

This  species  was  found  in  Costa  Rica,  the  exact  locality  being  uncertain. 
From  Dr.  von  Franzius. 

SipnoNOPS  OLiGOzoNus  Cope. 

Tentacular  fossa  close  to  eye  ;  many  annuli  incomplete  ;  muzzle  narrow, 
projecting  ;  eye  invisible  :  nostrils  lateral ;  annuli  of  principal  series  119, 
of  which  14  anterior  and  42  posterior  are  complete  ;  of  second  series  (none 
in  anterior  72  annuli),  84  incomplete  and  13  complete. 

This  Batrachian  resembles  at  first  sij7:ht  the  Caerih'a  oc/irocejthala,  as  it 
lx>ssesses  the  same  yc^Uowish  head  and  brown  plumbeous  body.  It  is 
abundantly  distinct  from  the  other  species  of  the  ijenus  in  various  respects, 
combining  the  interrupted  annuli  of  some  of  the  Brazilian  species,  with  a 
narrower,  projecting  muzzle,  and  invisible  eye.  The  annuli  continue  to 
the  vent,  and  those  of  tlie  secondary  series  commence  much  posterior  to 
the  point  of  beginning  in  the  other  si)ecies.  Length,  0.263  ;  diameter,  .005. 

The  precise  habitat  of  this  species  is  uncertain. 

Caecilia  istiimica  Cope. 

General  form  robust.  Muzzle  flat,  rather  wide,  and  projecting  far  be- 
yond the  mouth.  Tentacular  fossa  near  the  edge  of  the  lip  a  little  behind 
5ind  below  the  line  of  the  nostril.  Eve  distinct.  Annuli  one  hundred  and 
tbrtv-two,  of  which  onlv  the  last  sixteen  surround  the  bodv,  the  anterior 
one  hundred  and  twenty-six  being  interrupted  both  on  the  dorsal  and  ab- 
dominal lines.  Between  the  la.st  seven  rings  are  additional  pliwe.  which 
cross  the  dorsal  line  and  extend  on  the  side,  but  arc  not  continued  across 
the  abdominal  line.  Length.  .570  mm. ;  diameter  (which  is  about  uniform), 
.020  ;  length  to  rictus  oris,  .017.  The  general  color  in  aleoliol  is  dark 
brown  ;  the  inferior  surface  is  a  little  paler. 

This  species  was  included  in  the  collection  made  by  Commander  Sel fridge 
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OD  the  East  side  of  the  Isthmus  of  Darien.    The  species  obtained  are  the 
following : 

Dipsaa  eenchoa  L.  Ophibolus  micropholis  Cope. 

Oxyrrhopus  delta  L.  NothopsU  rugosns  Cope. 

Leptophis  occidentalis  Qthr.  Ninia  atrata  Hallow. 

Herpetodryas  carinatus  L.  Diploglossus  monotroph  Kuhl. 

Bhadincea  ignita  Cope.  AnoUs  laticeps  Berth. 

Pliocsrctts  euryeonus  Cope.  Caecilia  isthmira  Cope. 

HeMCOPS   TR1VITTATU8  Cope. 

Scales  in  seventeen  longitudinal  rows,  all  keeled  excepting  the  inferior 
two.  The  keels  are  moderately  and  equally  developed  throughout  the  en- 
tire length.  The  last  maxillary  tooth  is  not  much  longer  than  the  others, 
and  it  is  separated  from  the  penultimate  by  a  space  which  a  little  exceeds 
those  between  the  anterior  teeth.  The  internasal  plate  is  nearly  triangular, 
the  rostral  is  wider  than  high,  and  the  nasal  is  as  long  as  wide,  and  is  di. 
vided  downwards  from  the  uplooking  nostril.  Loreal  twice  as  high  as 
long ;  oculars  1-2,  the  anterior  narrow,  and  well  separated  from  the 
frontal.  Two  long  large  temporals  on  the  external  side  of  each  parietal, 
the  anterior  occupying  the  space  behind  the  postoculars.  Superior  labials 
eight,  the  eye  resting  on  the  fourth  only ;  the  fifth  and  sixth  subequal,  the 
seventh  a  little  larger.     Gastrosteges  121  ;  urosteges  78  ;  anal  divided. 

Color  above  dark  brown,  with  an  indistinct  pale  vitta  on  the  fifth  row 
of  scales,  and  a  yellow  vitta  on  the  adjacent  halves  of  the  first  and  second 
rows.  Belly  yellow  with  three  longitudinal  dark  brown  bands ;  the  me- 
dian only  preserved  on  the  tail. 

Total  length,  .540;  length  of  head  to  rictus,  .015  ;  of  tail,  .IHO. 

Habitat  unknown,  l)ut  supposed  to  be  the  Argentine  Confederation. 

Oxyrrhopus  rurttcus  Cope. 

Head  but  little  distinct  from  the  bod}',  front  convex,  muzzle  slightly 
protuberant.  Grooved  tooth  not  much  longer  than  those  preceding  it. 
Rostral  plate  as  high  as  wide,  convi'X  and  produced  backwards  above  ;  in- 
ternasals  and  i)refrontals  broader  than  long.  Frontal  with  longer  anterior 
than  lateral  borders,  superciliaries  narrow,  parietals  short.  Xasals  large, 
loreal  longer  than  high,  produced  backwards  to  the  orbit  below  the  very 
small  preocular,  which  is  widely  separated  from  the  frontal.  Postoculars 
two,  in  contact  with  one  temporal.  Temporals  2-3.  Superior  labials 
seven,  eye  resting  on  third  and  fourth  ;  fifth  higher  than  long.  Eye  nither 
small.  Inferior  labials  nine,  the  fifth  the  longest,  and  in  contact  with  the 
postgeneial.  Geneials  equal.  Scales  equal,  nxther  wide,  with  double  fos- 
s»,  and  in  nineteen  rows.  Tail  short.  Gastrosteges  223  ;  urosteges  54  : 
anal  entire. 

Dark  yellowish  brown  above,  the  scales  indistinctly  blackish  bordered  ; 
below  uniform  yellow  ;  upper  lip  yellow. 

This  Oxyrrhopus  is  distinguished  by  a  robust  and  obtuse  form  in  a  higher 
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degree  than  its  nearest  ally  the  0.  plumbem.  The  fonn  of  the  rostral  plate, 
peculiar  relations  of  the  loreal  and  preoculars,  with  the  single  temporal  in 
contact  with  the  postoculars,  short  tail,  and  color  serve  to  distinguish  it 
from  that  species. 

From  the  same  locality  as  the  last.     With  them  were  collected  the  fol- 
lowing species. 

Hyla  tauterii  Bibr.  Dryophylax  olfersii  Licht. 

Aportyphis  anomalus  Gthr.  {L.  ruti-    Oph^.ojuorpJius  tnerremii  Neuw. 
Iu9  Cope).  ThamnodyjiasUif  nattererii  Mik. 

Dry(*phylnx  schottii  Fitz.  Herpetodryas  carinatus  L. 

CnEMIDOPHORUS   MICR0LEPID0PU8   CopC. 

A  si>ecies  distinguished  by  the  small  size  of  the  scales  on  the  brachium 
and  thigh. 

A  few  rows  of  large  scales  on  the  collar  ;  the  edge  with  much  smaller 

scales  ;  two  preoculars  and  a  frenoocular  ;  three  supraorbitals  ;  larger  gu- 

lar  scales  few  and  in  the  centre  of  the  throat ;  postbrachials  numerous, 

small ;  brachials  in  3,  femorals  in  14  rows ;  olive,  with  eight  indistinct  pale 

bands,  black  between  the  two  inferior. 

There  are  several  flat  small  scuta  behind  the  parietal s  and  interparietals. 

There  are  a  few  points  of  coloration  to  be  observed  in  describing  this 

lizard.     There  are  four  yellow  spots  at  the  (corners  of  an  imaginary  square 

which  encloses  the  tymimnic  disc.     There  is  another  between  the  antero- 

superior  of  these  and  the  orbit,  and  another  below  the  posterior  part  of  the 

eye.     The  inferior  yellow  line  is  continued  on  the  tail. 

Al>out  the  size  of  C.  s(xUiuatus  ;  as  the  median  dorsal  lines  are  faint 
in  the  single  specimen  is  not  probably  young. 
West  Tehuantcpec,  Sumichrast. 

Cnemidopiiouits  unicot.ok  Cope. 

A  small  si)ecies  distinguished  by  the  absence  of  coloration  marks. 

A  few  rows  of  large  scales  on  the  collar  ;  the  edge  with  much  smaller 
^Kiales  ;  two  preoculars  and  a  frenoocular  ;  three  supraorbitals  ;  larger  gu- 
lar  scales  few  and  in  the  centre  of  the  throat  ;  postbrachials  larger,  above 
point  joining  brachials  which  are  in  5  rows  ;  femorals  in  10;  olive  brown 
^ith  one  pale  lateral  line  ;  four  pale  spots  below  and  behind  eye. 

There  are  four  yellow  sjwts  round  the  tympanic  membrane,  one  l)elow 
the  eye,  and  one  between  the  latter  and  the  nearest  one  of  the  former,  as 
in  G.  microUpidopus.  The  dorsal  scjiles  arc  minutely  roughened.  It  is  in 
general  characters  allied  to  the  C.  inornatUH  Baird  from  Northern  Mexico. 
The  latter  differs  in  the  presence  of  four  supraorbital  plates,  smaller  collar 
scales,  and  coarser  and  rougher  dorsal  scales. 

West  Tehuantepec,  Sumichrast. 

CNEMIDOPIIORUS  IMMUTABILIS   CopC. 

This  species  attains  to  the  largest  size  known  in  the  genus,  without  losing 
its  striped  coloration,  as  do  the  other  large  forms. 


Cope.J  94  [July  20, 

Several  rows  of  large  scales  on  the  collar,  the  border  row  not  larger  nor 
much  smaller ;  two  preoculars  and  a  fVenoocular ;  larger  gulars  median, 
three  supraorbitals  ;  postbrachials  small ;  brachials  in  3,  femorals  in  ten 
rows ;  adult  with  eight  longitudinal  bands  ;  femora  pale  spotted. 

The  small  size  of  the  postbrachial  and  femoral  scales,  relate  this  species 
to  the  G.  ffuttatus,  but  it  lacks  the  small  scales  of  the  border  of  the  fold  seen 
in  that  lizard.  The  interparietal  in  an  adult  is  narrow.  The  temporal  re- 
gion is  covered  with  minute  scales.  There  are  numerous  small  scuta  be- 
hind the  parietals.  There  are  two  rows  of  antebrachial  scuta  well  defined 
at  the  borders.  Tw^o  rows  between  the  inferior  and  infralabials.  The  in- 
ferior lateral  brown  band  extends  to  the  orbit.  Throat  pale  ;  breast  plum- 
beous. 

West  Tehuantepec,  Sumichrast. 

CnEMIDOPHORUS   LINEATTI8SIMUS   CopC. 

This  swift  lizard  is  of  medium  size  in  the  genus,  and  maintains  the  lined 
coloration  intact. 

Several  rows  of  large  scales  on  the  collar,  the  border  row  not  larger  nor 
much  smaller  ;  two  preoculars ;  no  frenoocular  ;  three  supraorbitals  ;  larger 
gulars  extending  across  throat ;  superior  preocular  not  descending  to  la- 
bials ;  postbrachials  large,  continuous  with  brachials ;  femorals  in  eight 
rows  ;  black,  with  ten  or  eleven  pale  bands  ;  sides  and  femora  pale  spotted  ; 
throat  black. 

The  muzzle  is  rather  acute  but  not  elongate,  and  the  fronto-nasals  have 
considerable  mutual  contact.  The  larger  and  smaller  gulare  are  abruptly 
distinguished  from  each  other,  and  the  former  are  smaller  than  the  scales 
of  the  collar.  The  frenal  plates  form  a  circle  surrounding  a  large  median 
scute,  of  which  the  two  iH)sterior  i)latc8  are  the  largest. 

There  is  a  space  between  the  two  submedian  lines,  which  is  often  divided' 
by  a  median  line.     Below  the  lowest  line  the  sides  are  black  with  large 
light  spots,  open  below. 

Colima,  Xantus  ;  Guadalaxara,  ^lajor. 

C'NEMlDOrHORrs    LATIVITTIS   CopC 

Several  rows  of  large  scales  on  the  collar,  the  border  row  not  larger  nor 
much  smaller  ;  two  jireocuhirs,  the  superior  not  descending  ;  no  frenoor- 
bital  ;  supraorbitals  3  ;  larger  gulars  extending  across  the  throat ;  post 
brachials  large,  continuous :  femorals  8  rows  ;  olive,  with  eight  wide 
bands,  ground  black  between  second  and  third 

The  nostril  is  in  front  of  the  nasofrenal  suture.  Parietals  and  interparie- 
tals of  normal  proportions,  surrounded  by  a  series  of  moderate  scales,  in 
a  semicircle.  One  row  between  the  inferior  labials  and  infralabials.  Brach- 
ials large,  in  live  continuous  rows,  distinct,  no  postbrachials.  Two 
rows  of  antebrachials.  Scales  of  collar  ec^ual  those  of  gular  region,  larger 
than  postgulars,  and  smaller  than  abdominals.     Femoral  pores  seventeen. 

Color  below  bluish  ;  i)ectoral  region  blackish  ;  there  are  small  yellow 
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spots  on  the  external  abdominal  scuta  and  on  the  femora.     A  longitudinal 
yellow  line  on  the  posterior  face  of  the  femora. 

Total  length,  M.  0.255  ;  length  to  tympanic  drum  iwsteriorly,  .020  ;  to 
vent,  .076  ;  length  of  hind  limb,  .051  ;  of  hind  foot,  .026. 

Tuchitan,  Tehuantepec,  Sumichrast. 

This  handsome  species  is,  in  the  number  of  its  longitudinal  stripes,  simi- 
lar to  the  C.  ortoUneaO/s  of  Baird.  That  lizard  differs  in  having  four  supra- 
orbital plates,  and  smaller  collar  scales ;  the  stripes  are  also  mucli  nar- 
rower. 

Cnemidophorus  communis  Cope. 

This  species  is  near  to  tiie  C.  Mxlineatum  in  its  characters,  but  constantly 
differs  in  the  presence  of  the  frenoorbltal  plate.  It  is  also  much  larger, 
the  males  equaling  the  large  Amivas. 

A  few  rows  of  large  scales  on  the  collar,  of  which  the  marginal  is  the 
largest ;  two  preoculars  and  a  frenoocular  ;  four  supraorbitals  ;  large  gu- 
lars  extending  across  throat ;  i>ostbrachial8  and  brachials  large,  continuous  ; 
three  large  preanals  ;  femorals  in  8-9  rows  ;  olive,  with  six  light  bands  with 
light  spots  in  the  intervals,  the  former  breaking  into  si)ots  in  the  adult 
male. 

There  are  two  varieties  of  this  lizard.  In  the  first,  there  are  rows  of 
light  spots  in  the  spaces  between  the  stripes  in  the  females  ;  while  in  the 
males  the  stripes  are  broken  up  into  round  si)ots  so  as  to  give  a  coloration 
like  that  of  the  C.  gutfatua.  In  the  second  variety  there  are  no  spots  and 
the  bands  are  unbroken.     The  specimens  resemble  the  young  of  var.  1. 

Var.  I.  Colima,  Xantus  ;  Coban,  Guatemala,  Hague. 

Var.  II.  Guadalaxara,  Major ;  Cordova,  Sumichrast ;  CTUutcmala, 
Hague  ;  San  Antonio,  Texas. 

CNEMiDoriiOHUs  -VNGUsTK  Krs  Cope. 

This  species  is  in  general  characters  similar  to  the  last,  but  it  differs  in 
the  coloration,  and  in  the  very  narrow  form  of  tlie  parietal  and  interparie- 
tal plates. 

A  few  rows  of  large  scales  on  the  collar,  of  which  tli(?  marginal  is  the 
largest ;  two  preoculars  and  a  frenooculur  ;  four  sui)ra()rl)itals  ;  similar  but 
interparietal  and  parietal  scuta  half  as  wide  ;  ground  color  black  and  bands 
much  wider  and  not  broken  up  in  male. 

The  color  stripes  of  this  si>ecies  if  assumed  to  be  those  of  the  paler  color, 
are  much  wider  than  the  ground,  and  instead  of  becoming  broken  u|>  as  in 
C.  C(fmmuni8,  send  off  lateral  processes,  which  give  the  dark  ground  color 
a  very  broken  character.  The  color  of  the  bands  is  an  olive  green.  The 
adult  male  is  of  about  the  size  of  those  of  C.  comtunnU  and  G.  guttatus. 

Yucatan,  Schott. 

Cnemidophokus  costatus  Cope. 

In  general  characters  this  lizard  resembles  the  last  two,  but  it  differs  in 
the  shorter  head,  and  strikingly  in  the  coloration. 
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A  few  rows  of  large  scales  on  the  collar,  of  which  the  marginal  is  the 
largest ;  two  preoculars  and  a  frenoocular ;  four  supraorbitals  ;  similar  to 
C.  communis,  but  head  shorter  and  scuta  wider ;  brown  with  black  cross - 
bands  on  sides,  which  join  across  the  middle  line  on  the  lumbar  region  ; 
sacral  region  and  femora  white  spotted. 

The  short  head  of  this  species  is  accompanied  b\'  an  abbreviation  of  the 
sutures  of  mutual  contact  of  the  fronto  nasal  and  internasal  pairs  of  scuta, 
which  is  not  seen  in  the  other  allied  species.  The  unique  specimen  is 
smaller  than  the  females  of  the  two  species  last  described,  yet  it  presents 
no  trace  of  stripes.  From  its  coloration  I  should  su])pose  it  to  be  an  adult 
male. 

The  locality  of  this  specimen  is  only  stated  to  be  "  Mexico." 

G  ERRHONOTID^. 

The  important  variations  in  the  scutellation  of  the  head  of  the  species 
of  this  family  lead  to  the  view  that  several  genera  are  indicated.  The 
definitions  of  these  are  as  clear  tis  those  of  many  genera  of  the  system,  and 
as  it  appears  to  me,  may  be  profitably  associated  with  names  as  elsewhere. 
There  is  a  tendency  to  subdivision  of  the  head -shields  in  some  species,  it 
is  true,  but  a  little  patience  in  studying  the  homologies  of  the  portions 
separated  in  excess,  will  refer  them  to  their  proper  positions  and  reduce 
them  to  the  types  herein  mentioned.  Dr.  Gray,  in  1845,  attempted  to 
distinguish  four  genera  among  the  species  of  the  original  genus  Oerrhono- 
tun  of  Wiegmann,  but  the  characters  he  seized  upon  do  not,  with  one  ex- 
ception, possess  the  importance  he  attached  to  them.  The  exception  is 
that  {){  Baris^Hn,  whicli  has  maintained  its  distinctive  feature,  the  absence 
of  the  interfrontonasal  scutum.  Two  species  recently  described  by 
Bocourt  exliibit,  according  to  that  herpetologist,  the  equally  imiwrtant 
feature  of  the  absence  of  the  frontonjisal  plates.  The  great  subdivision  of 
the  i)lates  of  the  internasal  region  distinguishes  a  number  of  species,  one 
of  which  was  named  long  since  Ptrrogasterua  by  Messrs.  Peale  and  Green. 

Ptkrogasteuus  Peale  and  Green. 

Three  pairs  of  internasal  scuta ;  interfrontonasals  and  frontonasals 
present. 

Species  :  P.  vcnfniUs  P.  tfc  G. ;  P.  tesxellatus  Wicgm. ;  P.  ophiurus 
Cope  ;  P.  infirnalis  B.  *fe  G. ;  P.  lenini'<ratu!<  Boc. ;  P.  modes  fun  Cope, 
sp.  nov. 

Gerrhonotus  Wiegmann. 

Two  pairs  of  internasals  ;  interfrontonasals  and  frontonasals  present. 

Species  :  O.  multicarinatux  Blv. ;  0.  grandis  B.  &  G. ;  0.  scinewaudus 
Skill.;  G.  prinripix  B.  &  G. ;  G.  kliigii  Gra)' ;  (t.  gramineus  Cope;  O. 
aiint'fs  Co\}Q  ;  G.  tmniatus  Wiegra. ;  G.  f^q>p«/ Wiegm.;  G.  formosuH'Qd..\ 
G.  vasconcelosii  Boc;  G.  rhombifer  Pet.;  G.  montkoluf^  Cope,  sp.  nov. 

Mesaspis  Cope,  gen.  nov. 

Two  pairs  of  internasals  ;  interfrontonasal   present ;  frontonasals  want- 
ing. 
Species  :  M.  moreUtU  Boe. ;  M.  ffilcus  Boc. 
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Barissia  Gray. 

Two  pairs  of  intemasals ;  interfrontonasals  wanting ;  frontonasals 
present. 

Species  :  B.  antauges  Cope  ;  B.  hocouriii  Pet. ;  B.  lichenigera  Wiegm. ; 
B.  imbrieata  Wiegm. ;  B.  rudicoUis  Wiegm.     . 

An  extinct  genus  of  the  family  has  been  found  in  the  Miocene  beds  of 
the  White  River  group  of  Colorado,  which  I  have  called  Pelto8auru8* 
The  scales  in  that  genus  were  conjoined  by  sutural  borders  and  not  imbri- 
cate, as  in  the  recent  genera. 

Pterooastkrus  modestus,  sp.  nov. 

Scales  }§  slightly  convex  above,  but  not  keeled,  excepting  those  of  the 
tail,  which  are  strongly  and  obtusely  carinate  or  ribbed;  an  azygos 
scute  between  the  two  anterior  pairs  of  internasals.  Intemasals  of  first 
pair  reaching  first  labials.  Intemasals  of  third  pair  elongate,  in  contact 
with  frontonasals  behind,  apparently  including  the  small  lateral  inter- 
frontonasals. Two  postnasals ;  a  large  plate,  the  anterior  can  thai,  de- 
scends to  the  labials,  from  the  inferior  part  of  which  a  loreal  may  be  sepa- 
rated. Preoculars  two  or  one.  Two  pairs  of  large  infralabials  in  contact, 
following  the  symphyseal,  without  a  postmental ;  two  pairs  follow,  of 
which  the  anterior  are  separated  by  one  scute.  Lateral  fold  extending 
from  ear  to  vent ;  the  granular  area  extending  above  the  humerus.  Ap- 
pressed  limbs  separated  by  six  cross-rows  of  abdominal  scales,  or  the 
length  of  the  fore  arm.  Rows  of  scales  from  nape  to  origin  of  tail,  forty- 
seven  ;  do.  from  front  of  humerus  to  vent,  thirty -eight. 

The  tail  is  not  very  long  and  is  grooved  below  as  well  as  above.     Total 
length,  .150  ;  length  to  meatus  auditorius,  .012  ;  to  vent,  .072  ;  length  of 
hind  leg,  .019.     Color  above,  brown  ;  below,  olivaceous.     The  sides  are 
a  reddish-brown  or  maroon,  bordered  above   by  a  blackish  line  which 
separates  it  from  the  dorsal  color. 

This  species  differs  from  all  others  of  the  genus  in  the  extinction  of  the 
small  plate  which  truncates  the  lateral  angle  of  tlie  interfrontonasal.  As 
a  consequence  of  this,  the  latter  has  a  diamond  shape,  as  it  does  not  reach 
the  frontal  plate  behind  nor  the  azygos  plate  in  front.  The  smooth  scales 
also  separate  it  from  all  others  of  the  genus. 

The  precise  locality  from  which  the  specimens  of  this  lizard  were  sent 
to  the  Smithsonian  Institution  is  uncertain,  but  is  probably  Guatemala. 

Gerrhohottjs  monticolus,  sp.  nov. 

"  Qirrfionotiis  fulvus  Hoc,"  Cope,  Journ.  Ac.  Phila.,  1865,  p.  118,  nee 
Bocourtii. 

Scales  keeled  on  the  middle  line  of  the  back,  to  the  number  of  three  or 
four  rows  ;  other  dorsal  and  lateral  series  smooth  ;  those  of  the  superior 
surface  of  the  tail  keeled  strongly.  Lateral  fold  extending  from  ear  to 
Tent ;  granular  scales  extending  above  the  humerus.     Scales  above  and 

•  Annual  Report  U.  8.  Qeol.  Sarv.  Terrs.,  1873,  p.  512. 
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below  j  J ;  forty -five  transverse  rows  between  nape  and  origin  of  tail,  and 
thirty -six  rows  between  front  of  humerus  and  vent. 

The  interfrontonasal  is  transversely  diamond -shaped,  and  has  no  exter- 
nal plates  at  its  lateral  margins.  The  frontonasals  have  considerable 
mutual  contact.  There  are  two  postnasals ;  the  anterior  (and  only) 
canthal  descends  to  the  labials,  taking  the  place  of  the  loreal,  and  there  is 
one  large  preocular.  A  postmcntal  follows  the  symphyseal,  and  then  one 
pair  of  infralabials  in  contact.  Two  pairs  follow,  the  anterior  interrupted 
by  one,  the  second  by  two,  scales.  The  auricular  opening  is  nearly  as 
long  as  the  fissure  of  the  eye.  The  appressed  limbs  are  separated  by  the 
space  of  four  ventral  cross -rows,  or  the  length  of  the  longest  digit  of  the 
manus.     The  tail  is  of  moderate  length. 

Color  of  upper  surface  and  sides,  brown,  the  latter  a  little  darker,  and 
bounded  above  by  a  narrow  black  line.  A  somewhat  irregular  row  of 
small  black  spots  down  the  median  dorsal  line.  Below  yellowish  olive, 
the  scales  of  the  abdomen  with  black  borders,  those  of  the  gular  and 
thoracic  regions  with  black  centres. 

Total  length,  M.  .143  ;  length  to  auricular  meatus,  .012  ;  to  axilla,  .028  ; 
to  vent,  .061. 

From  the  summit  of  the  Pico  Blanco  (elevation  11,500  feet)  in  the  East- 
ern Cordillera  of  Costa  Rica  ;  W.  M.  Gabb. 

This  species  I  provisionally  identified  with  the  G.  fulvus  of  Bocourt, 
which  has  been  found  in  Guatemala.  The  two  species  are  probably  nearly 
allied,  but  present  a  difference  in  the  cephalic  scutellation,  which  is  of 
generic  value. 


Further   Illustrations  of  Central   Force. 
By  Pliny  IIaule  Chase,  LL.D., 

Phofessor  of  Philosophy  in  Haverford  College. 

{Read  before  the  Ainerirdn  Philosophical  Society,  July  20^/;,  1877.) 

The  establishment  of  centres  of  oscillation  and  harmonic  nodes,  in  an 
elastic  medium,  is  a  necessary  consequence  of  the  principle  that  ''a  sys- 
tem of  bodies  in  motion  must  be  regarded  mechanically  as  a  system 
of  forces  or  powers  which  is  a  perfect  representation  of  all  the  single 
powers  of  which  the  s^'stem  is  compounded,  and  this,  too,  at  whatever 
time  or  times  the  component  powers  may  have  been  introduced  into  the 
svstem."  * 

But  since  it  is  often  more  difficult  to  grasp  truths  which  are  presented 
under  new  aspects,  than  those  which  are  clothed  in  familiar  garbs,  it  may 
be  well  to  glance  at  some  of  the  most  obvious  tendencies  to  nodal  action, 
which  result  from  simple  gravitating  fall  towards  a  centre.     The  exami- 

•Pelrce.  Proc.  A.  A.  8.,  li,  111. 
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nation  will  be  the  more  interesting  and  suggestive,  because  like  ten- 
dencies must  exist  in  all  central  forces  which  vary  inversely  as  the  square  of 
the  distance. 
Ennis  *  has  called  attention  to  the  fact,  that  the  difference  between  the 

velocity  of  infinite  radial  fall  {y^  2  gr)  and  circular-orbital  velocity  {\/  gr)j 

must  be  accounted  for  in  some  way,    and  he   thinks  that  it  may  be 

sufficient  to  explain  all  the  phenomena  of  planetary  rotation  and  revolution. 

r 
In  nebular  condensation  from  r  to  — ,  the  increase  of  radial  velocity  is 

/  ^* 

(y'n  —  1)  y  2  yr;  the  circular-orbital  velocity  at  —  =  v'  ^*/7r;  therefore  the 

increase  of  radial  velocity  would  be  sufficient  to  produce  orbital  velocity 

in  the  periphery  of  a  stationary  nebula,  when  yn  =  y'2  (yn  —  1),  and 

2 
/*  =  o  ^j^To — ^  ^^  11.656854.     If  r  be  made  to  represent,  successively,  all 

points  between  secular  aphelion  and  secular  perihelion,  in  the  hypotheti- 
cal nebulous  belts  which  were  condensed  into  Neptune,  Uranus,  Saturn 
and  Jupiter,  tliis  fall  of  condensation  from  Neptune  would  give  orbital 
velocities  in  the  asteroidal  belt ;  from  Uranus,  in  the  Mars  belt ;  from  Saturn, 
in  the  Venus  belt ;  and  from  Jupiter,  in  tlie  Mercury  belt.  Earth,  as  I 
have  already  shown,  is  at  the  centre  of  the  primitive  inter-asteroidal  belt, 
which  api)ears  to  have  been  then  broken  up  by  the  action  of  Uranus, 
Saturn  and  Jupiter. 


Neptune,              :- 

7i    —    2.577 

Astra?a, 

—    2.577 

Uranus,  s.  p.,t    -:- 

n    =r    1.517 

Mars, 

—     1.524 

Saturn,  s.  p.,      :- 

n     —      .749 

Venus,  a.. 

—      .749 

Jupiter,  s.  a.,      ^ 

n    —      .473 

Mercury,  s.  a.. 

—      .477 

This  would  leave  the  orbital  velocities  of  the  four  outer  planets  to  be 
acc-ounted  for  by  like  condensation  from  an  earlier  nebulous  condition,  of 
which  we  have  no  visible  evidence,  but  if  the  main  hypothesis  is  correct, 
we  may  reasonably  look  for  confirmation  of  a  different  kind,  within  the 
present  limits  of  the  solar  system.  If  we  consider  the  via  viva  of  orbital 
and  radial  velocity  for  unit  of  mass,  the  o.  i\  added  by  radial  fall  from  r  to 

—  is  (m  —  1)  fjr,  while  the  c.  t.  added  by  equivalent  orbital  contraction 

is  only  J  (m  —  1)  gr,  or  one-half  of  the  radial  addition.     A  simple  nebular 

r 
condensation  from  r  to  -x-  would,  therefore,  add  gr  to  the  v.  v.,  which  is 

r 
equivalent  to  the  v.  r.  of  circular-orbital  revolution  at  -^.     There  is.  there- 

r      r      r  r 

fore,  a  tendency  to  repeated  nebular  ruptures  at  7^-,     . ,    ^    ^y,^. 

Starting  from  the  present  outer  limit  of  our  system,  Neptune's  secular 

*  ••  Origin  of  the  Stars." 

t  a.,  aphelion;  p,^ perihelion ;  s.,  necular. 
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aphelion   (30.46955),   these  rupturing  nodes  would  occur  at  15.28478; 

7.61739  ;  3.80870 ;  1.90435  ;  .95217 ;  .47608  ;  .23804.     The  first  belt  would 

include  Neptune  and  Uranus ;  the  second,  Saturn  ;  the  third,  Jupiter  ;  the 

fourth,  the  asteroids  ;  the  fifth,  Mars  and  Earth  ;  the  sixth,  Venus  (grazing 

also  the  Earth  and  Mercury  belts) ;  the  seventh.  Mercury. 

After  the  nebula  had  assumed  a  globular  form,  these  rupturing  nodes 

would  occasion  constant  tendencies  from  opposite  extremities  of  every 

diameter,  to  the  formation  of  confocal  elliptic  orbits,  with  major  axes  of 

2r 

"rt"  and  minor  axes  of  \/Sr.      Those  ellipses  would  mutually  intersect  at 

2r 

-^,  thus  tending,  through  collision  of  particles,  to  form  a  belt  at  that  dis- 
tance from  the  centre.     The  v.  v.  communicated  by  simple  fall  from  r  to 

2r 

—  =  ^gr,  which  is  equivalent  to 

^,"' -^^  V.  V.  of  circular-orbital  revolution 

at  r,  and   also  to  the  orbital  v.  f>. 

r 
gained  by  contraction  from  r  to  -^  . 

The  internal  motions  and  collisions 
of  the  particles  of  the  belt  would 
form  a  condensation  of  the  densest 
and  comparatively  inelastic  materi- 
als, until  the  whole  acquired  the 

or  -{■  2  or 
mean   orbital  v.  «.,    ■: = 

V-,  which  18  the  normal  orbital 

2r 
V.  V.  at  tlie  nodes  of  aggregating  collision,  -^.  The  following  table  ex- 
hibits the  double  tendency,  to  nebular  rupture  and  to  nebular  aggregation, 
starting  from  the  point  which  would  account  for  the  orbital  velocity  of 
Neptune.  The  approximation  of  "B"  to  the  planetiiry  distance  which 
would  satisfy  Bode's  law,  and  the  indiciitions  of  Neptunian  aggregation 
during  direct  fall  towards  the  centre,  lend  new  confinnation  to  the  views 
which  I  have  already  expressed,  in  regard  to  the  rationale  of  Bode's  law, 
and  the  relative  masses  of  the  two  outer  planets. 


*•«. 


Rupturing 
Nodes. 

Secondary 
Nodes. 

Planets. 

2  X  'i'  a* 

60.93910 

40.62606 

"B" 

38.8 

^  a 

30.46955 

20.31303 

§« 

= 

20.68 

i       Wa 

15.23478 

10.15652 

\2  a 

10.34 

1       ^$a 

7.61739 

5 .07826 

21  p* 

4.89 

»  (I  secular  aphelion ;  p  secular  perihelion. 
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The  following  tables  exhibit  the  modifying  influences  of  offief  pimple 
nodes:  -*  -•* 

§  c?     1.0158  e     1.0000  i  c?     •'3'618  9  a  .7744' 

}  ©       .6667  9  p   .6722  J  X  J  c?     -^772  9  p  .6722,--^' 

}  9       .4822  g  a  .4768  J  ©p. 4661  g  a  .4768*'-  . 

f  g  a    .3178  g  p  .2974  J  ©p. 3111  g  p  .2974     '  ; 

In  the  inter-asteroidal  belt  and  ellipse,  bounded  by  cT  ^  ^^^  $  P*' 

Middle  of  belt,  1.0169  ©  1.0000 

Middle  of  ellipse,  .7194  9  .7233 

Jupiter  is  similarly  situated  in  reference  to  the  Neptune-Uranian,  and 
the  Uranus-Saturnian  ellipses : 

Middle  of  tp  a  §  a  4.8952         Middle  of  S      I2       4.8224         2/  P  4.8863 
tp  p  g      5.2073  "     S       k  P  5.2246  2/      5.2028 

tp  a  §       5.6430  "     S  a  l2       5.5701  2/  «  5.5193 

Saturn  is  similarly  situated  in  reference  to  the  Neptune-Saturnian  and 
Sun-Uranian  ellipses : 

Mid.  O  S  P      8-8440  )2  p  8.7345 

O  S  9.5918         Mid.  h  «  V  P    9.6275         13        9.5889 

O  S  «    10.3396  *'    k  PW  P  10.4319        13  a  10.3433 

There  are,  doubtless,  many  other  results  of  early  inter-orbital  action, 
especially  in  connection  with  collisions  in  confocal  ellipses,  which  would 
ftimish  interesting  subjects  of  investigation.  For  example,  when  the 
Jupiter  belt  was  completely  severed  (2^  s.  p.),  and  the  Earth  and  Venus 
belts  were  beginning  to  form  (s.  a.),  the  orbital  collisions  were  near  the 
limits  of  the  Mars  1)elt. 

Elliptic  collision  2/  s.  p.        ©  s.  a.        1.753        c?  s-  a.        1.736 

2/  8-  P-         9  8-  tt-         1-337        (^  s.  p.        1.311 
If  we  take  the  radius  of  nebular  rupturing  fall  for  the  surface  of  Sun's 
homogeneous  luminiferous  atmosphere  (2  x  light-modulus),  and  reduce 


it  in  the  ratio  of  mean  radially -varying  to  uniform-circular  velocity 


(!]■ 


rupturing  nodes  (J)  and  falls  of  condensation  (1  -—  11.650854)  give  the 
following  table : 

1st  Cond.  Fall. 
240.84 
120.42 
60.21 
30.10 
15.05 
7.53 

This  seems  to  point,  like  the  Neptune-Saturnian  ellipse  in  a  previous 

*  If  sy nchronouB  undulations  are  interrupted  by  an  obstacle,  ro  as  to  produce 

2 
accelerated  motion  towards  a  centre,  the  mean  radius  of  variable  motion  in 

the  radios  of  corresponding  uniform  motion. 
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-^  JT 

2807.4 

2  " 
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*  " 
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2d  Cond.  Fall. 

Rad. 

Vec. 

20.67 

S  d 

20.68 

10.33 

\2  a 

10.34 

5.17 

:il 

5.20 

•  •  •  • 
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30.03 

1.29 

d'p 

1.31 
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•  •• 

•  *^ 

compai;i89'h^  ind  like  the  present  comparatively  nebulous  condition  of  Sat- 
urn it^lfr.to  Saturn  as  an  important  centre  of  early  ring  aggregation,  as  if 
our  n^]pvrla  were,  at  first,  a  ring  vortex.    The  indication  is  confirmed  by  the 
dt^ilar  densities  of  Saturn  and  Neptune  ;  the  similar  densities  of  Uranus, 
.Jupiter  and  Sun  ;  the  fact  that  "  these  four  planets  form  a  system  by  them- 
^^elves,  which  is  practically  independent  of  the  other  planets  of  the  sys- 
•tem;"*  the  present  approximate  accordance  between  the  transit  of  light 
'  through  the  Uranus-Telluric  major-axis  and  the  limit  of  planetary  velocity 
at  Sun's  surface  ;  and  the  following  comparison  between  the  2d  and  3d 


'      •       • 

condensation  falls  : 

• 
• 

Rad.  Vec. 

2d  C.  Fall. 

3d  C.  Fall. 

Rad.  Vec, 

• 

$  a     20.68 

20.67 

1.77 

cfa     1.74 

\2  a     10.34 

10.33 

.89 

®p       .93 

^          5.20 

5.17 

.44 

$  a       .48 

Ast.       2.59 

2.59 

.22 

V  a         9 

If  the  3d  fall  had  been  counted  from  Saturn's  secular  perihelion  instead 
of  from  his  secular  aphelion,  the  distance  would  have  been  .75,  Venus's 
mean  aphelion  being  .75. 

The  peculiar  indication  of  the  Uranus-Telluric  ellipse,  the  central  posi- 
tion of  Earth  in  the  belt  of  greatest  density,  and  the  absence  of  any  ex- 
plicit indication  of  our  planet  in  most  of  the  foregoing  comparisons,  sug- 
gest the  possibility  that  its  place  may  have  been  fixed  by  a  special  law. 
Its  secular  perihelion  (.93226)  is  near  the  fifth  rupturing  node  of  Neptune's 
mean  distance  (30.03386  --  2*  =  .93856). 

The  stellar-Solar  parabola  points  to  a  time  when  a  Centauri  may  have 

been  at  a  nebular  rupturing  point,  relatively  to  the  Sun.     The  lowest  and 

o 
highest   estimates   for      -    a  Centauri,    are,    respectively,    28905200  and 

80895100  solar  radii.  The  seventli  fall  of  condensation  (1  :  11.656854)^ 
would  give  .9883  and  1.0r>64,  showing  a  closeness  of  approximation  to  the 
present  solar  radius  which  can  hardly  be  thought  accidental.     As  there 

2 

are  two  falls  of  condensation  between         Earth  and  Sun,  there  are  five 

falls  between  a  Centauri  and  Earth  ;  the  extreme  range  of  estimates  for  a 
Centiiuri  -^  11.656854'^  being  between  .9818  and  1.0494  times  Earth's  mean 
radius  vector.  Both  of  these  points  are  within  the  Earth  belt  (p  =  .9323, 
a  =  1.0677). 

Neptune's  secular  eccentricity  seems  to  have  been  determined  by  the 
combined  influence  of  condensation-fall,  orbital  collision,  and  rupturing 
nodes.  For  Neptune's  secular  perihelion  :  11.656854  =:  2.53912  ;  §  sec. 
aph.    :    2»  =  2.53913. 

Tht*  ge(jeni<ch(in,  and  other  indications  that  the  Zodiacal  light  may  be 
partly  owing  to  the  remains  of  an  early  terrestrial  ring,  may  naturally 
lead  us  to  look  for  evidences  of  residuary  activity  in  some  of  the  outer 

*  Htockwell ;  i^nitK  Con.  232,  xlil. 
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planets.  A  radial  oecillation  at  Uranus's  secular  aphelion  would  be  ac- 
complished in  10.3396^  =  33.247^  ;  a  circular  revolution  at  Saturn's  secu- 
lar aphelion,  in  10.3433*  =  33.265^ ;  a  circular  revolution,  at  Jupiter's 

mean  perihelion,  in  4.9872^  =  11.108^.  The  November  meteoric  cycle  is 
33.25^;  the  Wolf  Sun-spot  cycle,  11.07^. 

There  is  a  noteworthy  numerical  correspondence  between  the  seven 
rupturing  nodes  within  the  planetary  belt,  and  the  seven  condensation- 

falls  from  a  Centauri  to  —  Sun.      The  fifth  node  and  the  fifth  fall  both 

2 

come  within  the  Earth  belt. 

If  we  suppose  seven  successive  transformations  of  uniform  into  variable 
velocity,  before  the  determination  of  the  present  solar  mass  and  light- 
modulus  (M),  and  five  condensation  falls  (n  =  1  —  11.656854)  after  each 
transformation,  we  have  the  following  approximations  : 


;rT 

M    - 

~    n^ 

3C.941 

tp  a 

30.470 

;r« 

M    - 

-    n* 

9.849 

k 

9.548 

TT* 

M    - 

-     ;i» 

3.135 

Hygeia 

3.121 

r* 

M*  - 

-    n^ 

.998 

e 

1.000 

r» 

M    - 

-    n^ 

.318 

S  P 

.297 

r* 

M    - 

'r-    n^ 

.101 

TT 

M    -I 

-    n^ 

.032 

The  probability  of  undulating  gravitating  action  is  increased  by  the  in- 
vestigations of  Bjerknes,  who  has  shown  (Comptes  Rendus,  Ixxxiv,  1377) 
that  two  spheres,  having  concordant  pulsations,  attract  each  other  inversely 
as  the  square  of  the  distance  ;  and  that  they  repel  each  other  according  to 
the  same  law  if  their  pulsations  are  opposed. 

The  use  of  the  parabola  f  in  representing  expanding  action  is  recognized 
by  H.  Ste. -Claire  Devi  lie,  who  states,  in  considering  cases  where  vapor- 
densities  vary  with  the  temi)erature,  that  "  the  movement  of  a  material 
point,  taken  in  the  expanding  material,  may  be  accurately  enough  repre- 
sented by  a  parabolic  function  of  the  second  degree  already  employed  by 
M.  Fizeau."  (Comptes  Rendus,  ixxxiv,  1257).  Deville  hopes  to  employ 
the  resulting  relations  usefully  in  expounding  some  principles  of  Thermo- 
Chemistrv. 

The  hypothesis  that  the  radial  vis  vira  of  mean  rectilineal  velocity  may 
be  taken  as  the  representation  of  increments  of  heat  under  constant  volume, 
while  the  radial  vis  viva  of  synchronous  constant  velocity,  will  represent 
simultaneous  increments  of  heat  under  constant  pressure, :{  assumes  that  the 
gaseous  condition  is  perfect. 

It  the  Sun  were  nebulously  difiused  to  2  '^\  the  equal  centrifugal  and 

*  r*  M  —  di8tance  of  a  Centauri. 

t  Ante,  xv!,  .507.  J  Ante,  xlv.,  651. 
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centripetal  action  and  reaction  would  tend  to  produce  a  belt  of  ''  constant 
volume,"  with  an  inner  limit  at  l,4232t{;  from  the  equatorial  surface,  or 
.5768^^  (=  .2884  r)  from  the  nucleal  centre.  The  consequent  thermody- 
namic undulations,  the  vis  viva  of  central  fall,  the  vertical  collisions  at 
}  r,  and  Ennis's  centripetal  momentum,  would  all  be  simultaneously 
operative,  and  the  present  evidence  of  their  past  activity  is  unmistakable. 
For  if  we  designate  the  primitive  radius  (2  ^/j)  by  a  ;  the  thermodynamic 

ratio  (.2884)  by  ,„  ;  the  via  viva  ratio  by  i ;  the  collision  ratio  by  | ;  the 

Ennis,  or  momentum  ratio  (1  -^  11.656854)  by  »  ;  secular  perihelion,  mean 
perihelion,  mean,  mean  aphelion  and  secular  aphelion  respectively,  by  sub- 
script i,j,8,4,6,  we  find  the  following  primary  accordances  : 


a 

-2^5 

60.939 

t« 

40.626 
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30.470 

V5 

30.470 

la 
m 

f 

17.575 

Si 

17.688 

1 
n  a 

5.228 

2/3 

5.203 

The  inner  limit  of  the  Neptune- Uranian  belt,  the  controlling  centre  of 
planetary  mass,  and,  as  we  shall  presently  see,  the  nebular  surfaces  which 
were  to  determine  subsequent  planetary  aggregations,  were  thus  marked 
out,  within  less  than  one  per  cent.,  *'in  the  beginning." 

The  order  of  time  in  which  these  dissociating  influences  would  be  com- 
pleted, would  be  — ,  i,  J,  — .  Second  and  third  dissociations  present  the 
following  agreements : 

1 


m 


a  11.717 


§      i   a  20.313 

i      i  ci  8.788 

a  5.069 


in      ni 
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i   a  2.014 

|.     i  a  1.743 


1 

n 

-\  .  ,;  a  1.508 

—  .  „  a  .448 


.?4 

20.044 

•2, 

8.734 

Hi 

4.978 

Ast. 

.... 

C?5 

1.736 

c?. 

1.524 

03 

1.000 

.749 

^. 

.455 

Second  dissociations,  therefore,  approximately  fixed  cardinal  positions  of 
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S»   b»   V-  ^^6  asteroidal  belt,  J',  and   g  ;  third  dissociations,  of  cJ*,  © 
and  9. 

NamerouB  other  interesting  relations,  of  a  similar  nature,  may  be  traced 
at  saccesslTe  stages  of  nebular  condensation,  of  which  some  examples  are 
giyen  in  the  following  table  : 
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(!)• 
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The  list  might  be  indefinitely  extended  by  admitting  a  wider  range 
differences,  as  well  as  by  various  combinations  of  the  four  primitive  diss 
dating  factors.     After  rotation  was  set  up,  the  centre  of  rotating  inerti 
to  which  Alexander  first  called  attention,*  asserted  its  influence,  as  m 
be  seen  by  the  following  comparisons  : 

It      , 

5.519 

1.034 

.066 

.672 

.477 

.435 

.698 

o.'203 

4.886 

1.403 

1.311 


r 

V. 

19.184 

s, 

1 
r 

hi 

5.524 

2/5 

1 
r 

di 

1.040 

04 

1 
r 

-f'. 

.964 

02 

1 

r 

05 

.675 

9, 

1 
r 

Vi 

.474 

?:, 

1 

r 

?, 

.457 

?. 

1 

d's 

.695 

2. 

1 
7^ 

55 

5.1>31 

:V3 

1 

*:. 

4.H53 

2ii 

1 

i's 

1.397 

(f'. 

1 

^^, 

1.316 

^1 

*  Smif?isnnian  Con 

\tribntiomt. 

280. 

1 

W77.]  IvT  [Chase 
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If  we  take  j^cometriciil,  instead  of  arithmetical  means,  and  place  Ja  at 
Neptune's  mean  aphelion  instead  of  his  secular  aphelion,  the  influence  of 
orbital  collisions  on  positions  of  intra-asteroidal  planets  becomes  still  more 
striking.     For  we  And,  as  theoretical  (T)  and  observed  (O)  values  : 
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Comparing  the  positions  of  inter-Uranian  planets  which  are  most  cor- 
rectly represented  in  the  foregoing  tables,  and  taking  the  geometrical 
means  for  the  five  positions  of  each  planet,  we  find  : 

O.  T.  (T-O)  -i-  T. 

Ij  9.521  9.512  —.0009 

H  5.197  5.196  —.0002 

C?  1.516  1.517  +.0014 

©  .999  1.001  +.0021 

?  .722  .721  —.0012 

S  .380  .380  +.0001 

Mean  3.567  3.567  +.0002 

A  similar  closeness  of  accordance  is  shown  by  comparing  the  positions 
of  the  intra-Nepturian  planets  which  appear  to  be  most  typical : 
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The  variation  of  the  nucleal  radius  as  the  j  power  of  the  atmospheric 
radius,*  may  furnish  an  explanation  of  results  which  seem  to  have  been  ob- 
tained nearly  simultaneously,  by  Silas  W.  Holman  (A.  A.  A.  S.  June  14, 
1876  ;  P.  Mag.  Feb.,  1877  ;  p.  81),  and  E.  Warburg  (Pogg.  Ann.  clix,  415  ; 
communicated  0th  July,  1876).     Holman  concludes,  from  the  results  of  a 
number  of  careful  experiments,  that  the  "  viscosity  of  air  increases  propor- 
tionally to  the  0.77  power  nearly,  of  the  absolute  temperature,  between  0^ 
and  10(P  C. "     The  extreme  range  of  his  results  is  .738  to  .799.     Warburg, 
from  experiments  both  with  hydrogen  and  with  air,  deduces  the  exponents 
between  20-^  and  100^,  .70  for  air  (the  extremes  being  .74  and  .76),   and 
"about  J  "  for  hydrogen  (the  extremes  being  .57  and  .65).     The  closeness, 
the  narrow  range,  and  the  mutual  confirmation  of  these  independent  re- 
sults, as  well  as  the  new  analogy  between  molar  and  molecular  forces, 
which  seems  to  be  indicated  by  the  atmospheric  exponents,  are  all  interest- 
ing.    The  viscous  particles,  so  far  as  they  are  affected  by  the  same  move- 
ments, may  be  compared  to  the  rotating  particles  of  a  solid  nucleus  ;  the 
thermal  undulations,  in  a  supposed  a'thereal  medium,  present  a  like  analogy 
to  the  motions  of  an  elastic  atmosphere.     The  well  known  anomalies  in 
the  elasticity  of  hydrogen  are  in  accordance  with  its  viscosity.     War- 

*  Ante,  xi\-,.i05et.al. 
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burg's  extremes  (hydrogen  .57,  air  .76)  seem  to  point  towards  secondary 
nucleal  and  atmospheric  relations  between  air  and  hydrogen. 

In  my  identification  of  the  velocity  of  solar  dissociation  with  the  velocity 
of  light,*  although  tlie  conception  of  successive  wave  impulses  seems  most 
natural,  it  is  by  no  means  essential.  If  the  pressure  of  the  ultimate  force  is 
constant,  the  result  is  the  same.  The  ratio  of  the  velocity  of  dissocia- 
tion to  the  velocity  of  perfect  fluidity,!  is  approximately  illustrated  by 
Draper's  estimate  of  the  ratio  between  the  temperature  of  glow  (977^  F., 
or  1436^  from  absolute  0^)  and  the  temperature  of  fluidity  (32^  F.,  or 
4910  from  absolute  (P ;  1436  h-  491  =  2.9).  Here  complete  fluidity  is 
compared  with  incipient  glow.  The  ratio  ^  :  1  would  require  an  addi- 
tional allowance  of  107^,  or  about  7.5  per  cent.,  for  the  difference  between 
the  temperature  of  complete  and  incipient  glow.  If  the  comparison  were 
made  at  (P  F.,  we  should  have  1436  -r-  459  =  3.13. 

The  vis  vioa  of  terrestrial  dissociation  being  equivalent  to  J  the  v.  v. 
of  incipient  planetary  dissociation  at  the  Sun,  J  the  temperature  ratio  of 
water  vaporization  to  dissociation  furnishes  another  illustration  of  a  simi- 
lar character.  Deville  (C.  Rendus,  Ixxxiv,  1259)  quotes  the  estimates  made 
by  himself  and  Debray  (250(P),  and  by  Bunsen  (2800^),  of  the  temperature 
at  which  nearly  half  of  the  vapor  of  water  is  reduced  to  its  elements,  hydro- 
gen and  oxygen.  The  ratio  280(P  :  100-  is  a  very  probable  estimate  of  the 
ratio  between  solar  and  terrestrial  superficial  gravitation. 

Note. — August  23,  1877.  In  consequence  of  a  remark  near  the  opening 
of  the  foregoing  paper,  Dr.  Draper  recently  proposed  that  I  should  test 
some  of  my  views  by  an  examination  of  the  solar  spectrum.  I  accord- 
ingly undertook  a  preliminary  investigation,  which  has  already  yielded  the 
following  results  : 

c          c             c 
In  the  harmonic  progression,    — .  .  — »    etc.,  let  r  =  wave- 

n     ?i  4-  a    n-\-2a 
length  of  Fraunhofer  line  A  =  701.20  millionths  of  a  millimetre  ;  n  = 
1.0153  ;  a  =  .0918  ;  and  we  find  the  following  accordances: 


Numerator. 

Denominators. 

QUOtlCMltS. 

Observed  values 

761.20 

n  -i-  a 

687.75 

687.49  —  B 

n  -f  3a 

589.89 

589.74  — D^ 

n-\-Qa 

486.14 

486.52  —  F 

n-f  10  a 

393.79 

393.59  —  H' 

The  "observed  values"  are  the  wave-lengths,  as  determined  by  Dr. 
Wolcott  Gibbs  (Amer.  Jour.  Sci.  [2]  xliii,  4).  The  lines  between  A  and 
B  have  not  been  studied  sufficiently  to  fix  their  wave-lengths  ;  it  seems 
likely  that  A  ~-  n  may  be  a  bright  line,  and  thus  belong  to  the  field  of 
investigation  which  Professor  Draper  has  so  brilliantly  opened.  The 
greatest  difference  between  the  above  theoretical  and  observed  values,  is 

♦  Ante,  xvl,  807,  et  al,  t  lb.  p.  305.  Jib.  p.  307-8. 
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less  than  four  ten-millionths  of  a  millimetre,  and,  therefore,  very  far 
within  the  limit  of  probable  errors  of  observation. 

My  papers  on  planetary  harmonies  have  shown  that  alternate  planetary 
positions  manifest  the  greatest  simplicity  of  law,  intermediate  positions 
being  modified  by  requirements  of  mutual  equilibrium,  which  help  to  give 
stability  to  the  system.  The  same  thing  seems  to  be  true  of  the  Fraun- 
hofer  lines.  The  "figurate"  symmetry  of  the  above  divisor  differences 
(1  a,  3  «,  0  (I,  10  a)  is  especially  noticeable,  and  suggestive  of  my  equation 
between  the  principal  planetary  masses  : 

(Neptune)  *x  (Uranus)  *x  (Jupiter)  «x  (Saturn)  — ^^=\. 

After  finding  this  relation  among  the  most  important  lines,  I  sought  for 
traces  of  the  "morning-star  "  music  among  the  subordinate  lines,  with  the 
following  result:  I  have  introduced  KirchhofTs  scale-measurements,  in 
order  that  the  lines  may  be  identified  without  the  necessity  of  reference  to 
Dr.  Gibbs's  papers. 

Observed  values.  Scale  measurem'ts. 

634.05  783.8 

550.70  1306.7 

517.15  1655.6 

458.66  ^86.5 

435.67  2775.7 
(413.76)  (?) 

There  is  no  single  line  corresponding  to  the  harmonic  denominator 
ri  +  9  a.     The  bnicketed  number  is  the  arithmetical  mean  between  Kirch- 
hoff  line  2869.7  =  430.37,  and  II  =  397.16.     This  again,  may  either  indi- 
cate a  bright  line,    or  it   may  await   future   discovery  for  a  true  inter 
pretalion. 

The  equality,  which  I  had  previously  pointed  out,  between  the  average 
limiting;  velocities  of  solar  centrifugal  and  tangential  dissociation,  and  the 
velocity  of  light,  induced  me  to  apply  the  same  harmonic  series  to  the  solar 
system.  In  some  of  the  i)apers  on  cosniical  and  molecular  force,  which  I 
have  had  the  honor  of  communicating  to  the  society  (Proc.  Soc.  Phil. 
Amer.  vol.  xiii.),  I  had  taken  steps  in  this  direction,  but  they  were  com- 
paratively feeble,  for  want  of  suflicient  definite  guidance.  They  had,  how- 
ever, shown  very  clearly,  that,  in  ultimate  physical  generalizations,  the 
study  of  elastic^  reaction  is  (juite  as  needful  as  the]  study  of  centripetal 
action,  and  vit'e  vtrsa.  One  of  the  most  important  facts,  in  connection 
with  such  comparative  study,  is  the  variation  of  elastic  density  in  geomet- 
rical ratio,  when  distance  varies  in  arithmetical  ratio.  In  making  an 
operative  application  of  the  spectral  harmonic  series,  the  several  terms 
should  therefore  be  taken  exi>onentially,  and  the  greatest  activity  should 
be  looked  for  at  inter-nodes,  and  presumably  nearly  midway  between  suc- 
cessive nodes.  The  Sun's  radius  was  naturally  suggested  as  a  fundamental 
unit. 

The  process  of  calculation  is  nearly  as  simple  as  Columbus's  egg,  but,  on 


DlviRors. 

Quotients 

/i-f  2a 

635.07 

w  -|-  4  a 

550.72 

n  -\-  ba 

516.42 

n  -{-  la 

459.22 

7i  -f  8a 

435.12 

n-|-  9a 

413.43 

1W7.J 
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account  of  its  novel  application,  It  may  be  well  to  give  it  in  full.  The 
common  astronomical  unit  is  Earth's  mean  radius  vector;  its  value,  in  units 
of  solar  radius,  is  214.86.  The  harmonic  exponential  numerator,  is  Nep- 
tune's mean  radius  vector,  which  is  30.03386  astronomical  units,  or 
:M).03386  x  214.86  =  6453.06  solar  radii.  The  logarithm  of  6453.06  is 
3.809766  ;  log.  log.  6453.06  =  log.  3.809766  =  .580897.  By  the  same 
method  we  find  log.  log.  Uranus  ==  .558210  ;  .580897  —  .558210  =  .022687 
=:  log.  1.0536.  Uranus's  mean  radius  vector  represents,  therefore,  the 
1.0536th  root  of  Neptune's  mean  radius  vector,  and  1.0536  is  the  denomina- 
tor of  the  first  planetary  fractional  exponent.  The  first  mid-nodal  denom- 
inator, in  the  foregoing  spcctral-linc  series,  between  A  -^  1  and  A  -j- 
{n  -f-  a)  is  (1  -{-  1.1068)  -h  2  =  1.0534  ;  the  second  midnodal  denominator 
is  (n  -f-  a  4-  n  -|-  2  a)  -J-  2  =  1.1527 ;  and  so  on,  until  we  reach  the  sixth 
denominator,  when,  perhaps  on  account  of  great  nebular  condensation,  the 
harmonic  denominator-difierences  become  J  of  .0918,  instead  of  .0918, 
bringing  a  second  exact  correspondence  between  the  spectral  and  planetary 
denominators  in  the  orbit  of  Venus.  The  following  table  contains  all  the 
figures  that  are  required  for  the  whole  calculation  : 

Log.  f.  1.      liOg.  r.  II.  Theoretical.  ObBerred. 

3.61689 
3.30576 
3.06128 
2.84991 
2.66771 
2.50658 

2.33070 

2.17775 

2.0437r) 

1.92519 

The  log.  logs.,  in  the  third  column,  are  obtained  by  subtracting  the  logs. 
of  the  exponential  denominators  (column  2)  from  tlie  log.  log.  of  the  ex- 
IK)nential  numerator  (.580897).  Column  4  contains  the  antilogs.  of  column 
•^  ;  cohimn  5  is  column  4  reduced  to  logs,  of  Earth's  mean  radius-vector, 
by  substracting  log.  214.86  =  2.332155  ;  column  6  contains  the  antilogs. 
of  column  5.  Column  7  gives  the  mean  distances  of  Uranus,  Saturn, 
Mars,  fkirth,  and  Mercury  ;  the  mean  aplielion  of  Jupiter  ;  the  mean  peri- 
helion of  Venus ;  and  the  arithmetical  mean  between  ^lercury's  secular 
I)erihelion,  and  Venus's  mean  distance. 

We  are  now  prepared  to  find  the  significance  of  the  remaining  Fraun- 

hofer  lines,  which  is  shown  in  the  following  table  : 

Theoretical  Den'rs. 


1.4740  =  n  +  5a 


•  p.,  mean  perihelion;  s.  p.,  secular  perihelion;  a.,  fnean  aphelion. 


Ezpon'l 
Den*r8. 

Den*r0. 

liOg.  log 
r.  vec. 

1.0534 

.022593 

.558304 

1.1527 

.061716 

.519181 

1.2445 

.094994 

.4a5903 

1.3368 

.126066 

.454831 

1.4281 

.154758 

.426139 

1.5199 

.181815 

.399082 

1.6346 

.213412 

.367485 

1.7494 

.242889 

.3:^008 

1.8641 

.270469 

.310428 

1.9789 

.296424 

.284473 

1.28473 

19.263 

19.184 

.97360 

9.410 

9.539 

.72912 

5.359 

5.427 

.51775 

3.294 

? 

.33555 

2.165 

9 

• 

.17442    • 

1.494 

1.524 

T.99a')4 

.997 

1.000 

T.  84559 

.701 

.698 

T.71159 

.515 

.510 

T.  59303 

.392 

.387 

Ijlne. 

Wave  Ijeng^th. 

Denominator. 

Planetary  Den'rs. 

C 

656.67 

1.1590 

1.1576  — Sat.  p.» 

E 

527.38 

1.4434 

Asteroidal. 

b 

517.70 

1.4704 

G 

431.03 

1.7660 

1.7640  — Ven.  s.p. 

U 

397.16 

1.9166 

1.9139  =  Mer.  a. 

Chase.]  112  [July  20.  I9n. 

The  following  table  giyes  a  comparative  view  of  the  spectral  and  plane- 
tary series : 

Spectral        DifferenooB. 
a  1.0000 


^  1.0150 

y    1.1068 

d  1.1986 
e  1.2904 
f  1.3822 
Tj  1.4740 
0  1.5658 
t  1.6576 
X  1.7494 
k  1.8412 
fx  1.9330 
V  2.0248 
o  2.1106 
TT  2.2084 


a 
a 
a 
a 
a 
a 
a 
a 
a 
a 
a 
a 
a 


Planetary 

Dlff. 

1.0000 

tV  « 

^  {a  +  r)  1-0534 

i!  « 

i  (^  +  ^)  1.1527 

a 

i  {d  +  e)  1.2445 

a 

i  (£  H-   f )  1.3363 

a 

J  (f  +  ,)  1.4281 

a 

J  (,  +    0)  1.5199 

i  « 

*  (^  +  0  +  i  «  l-«347 

* 

z  1.7494 

i  (/  +  /.)  —  i  a  1.8641 

}  o 

i  (^  +  V)  1.9789 

}  a 

i  (v  +  <0  +  i  ^  2.m'd^ 

J  a 

T.  2.2084 

^ 

In  the  fundamental  harmonic  denominators,  it  will  be  seen  that  a  = 
6  w,  and  6  is  the  figurate  exponent  of  Jupiter  in  the  equation  of  planetary 
masses.  Tlie  value  of  n  is  the  quotient  of  (Jupiter  x  perihelion  radius- 
vector)  by  (Sun  x  solar  radius).  The  significance  of  this  quotient  is  ob- 
vious, on  account  of  the  preponderating  influence  of  the  two  controlling 
members  of  our  system.  It  becomes  still  more  interesting  upon  examin- 
ing the  portion  of  the  spectrum  which  represents  Jupiter's  most  powerful 
reaction  against  solar  action. 

As  the  harmonic  basis  is  Jupiter's  present  perihelion,  it  seems  likely  that 
there  may  be  some  changes  in  the  relative  ])ositions  of  the  spectral  lines, 
with  Jupiter's  changing  eccentricity.  As  this  cliange  is  less  than  -j^r  ^^ 
one  per  cent.  i)er  annum,  its  influence  cannot  be  detected  by  direct  obser- 
vation. But  it  may  be  worth  while  to  institute  careful  comparisons  be- 
tween solar  spectra  taken  at  our  perihelion,  aphelion,  perijoveand  apojove, 
in  order  to  find  whether  the  lines  are  modified  in  any  way  by  Earth's  posi- 
tion relatively  to  Sun  and  Jupiter. 
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On  some  Tellurium  and  Vanadium  Minerals. 

By  F.  a.  Genth. 

{R&ctd  before  the  American  Philosophical  Society,  August  Vtth,  1877.) 

Since  the  publication  of  my  papers  :  "On  American  Tellurium  and  Bis- 
muth Minerals/'  read  before  the  American  Philosophical  Society,  August 
21,  1874,  and  **0n  Some  American  Vanadium  Minerals,"  published  in 
the  American  Journal  of  Science  and  Arts,  July,  1876,  I  have  made  several 
observations  which  I  believe  to  be  worthy  of  being  placed  upon  record. 

1.  Native  Tellurium. 

Its  occurrence  at  the  Red  Cloud  Mine,  where  it  is  a  comparatively  rare 
mineral,  has  previously  been  mentioned.  Recent  developments  in  Colo- 
rado have  furnished  a  number  of  new  localities,  in  some  of  which  it  is 
found  in  considerable  quantities  and  in  peculiar  varieties,  associated 
with  other  very  interesting  minerals. 

1.  In  Magnolia  District,  Boulder  County,  at  the  Keystone  Mine  and 
Mountain  Lion  Mine  (which  are  working  the  same  vein),  also  at  the 
Dun  Raven  Mine,  it  occurs  in  crystals  and  crystalline  masses.  The  crys- 
tals are  usually  small  and  very  indistinct,  much  distorted,  cavernous,  and 
the  prismatic  planes  longitudinally,  deeply  striated ;  often  surrounding 
quartz  crystals ;  occasionally,  besides  the  planes  of  the  hexagonal  prism, 
rhombohedral  and  basal  planes  can  be  observed  ;  it  is  also  found  in  colum- 
nar masses  and,  disseminated  in  grains,  through  other  minerals. 

Sometimes  it  forms  slieets  and  thin  plates  between  the  ores,  which  con- 
sist of  quartz,  mixed  with  a  peculiar  greenish  vanadifcrous  mineral  (?  ros- 
coelite),  coloradoite,  calaverite,  pyrite,  «fec.  This  variety  has  often  the 
appearance  of  **8lickensides,"and  is  sometimes  in  masses  as  thin  iis  paper, 
occasionally,  however  ^  of  an  inch  in  thickness;  it  is  dark  grey,  on  a  fresh 
fracture  greyish  white  ;  it  is  finely  granular  and  of  very  little  lustre.  The 
specific  gravity  of  the  pure  mineral  (making  allowance  for  the  admixed 
quartz)  was  found  to  be  6.275. 

The  analysis  gave,  after  deducting  8.90^c  of  quartz,  as  follows  : 


Au 

0.00 

Ag 

0.07 

Te 

96.91 

VA 

— 

0.49 

FeO 

0.78 

Hg,  Al  A.  MgO  1 
K^O,  &c.  ) 

— 

1.15 

100.00 

FROC.  AXSR.  PHIL08.  80C.  XVII. 

100.  0 

J 
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2.  A  very  peculiar  variety  of  native  tellurium  occurs  at  the  Mountain 
Lion  Mine,  where  it  is  associated  with  quartz  and  imbedded  in  a  greenish, 
clayey  mineral.  It  has  been  discovered  by  Mr.  Theodore  Berdell,  of 
Boulder,  Colorado,  who  very  kindly  furnished  me  with  this  and  most  of 
the  other  specimens  from  this  mine. 

He  distinguished  it  as  "lionite."     It  occurs  in  flat,  plate-like  masses  of 
^  to  ^9  of  an  inch  in  thickness;  it  has  a  dark  grey  color,  very  little  lustre, 
and  a  somewhat  columnar  structure  at  right  angles  with  the  plates  ;  brittle. 
H  =  8;  Sp.Gr.  =  4.005. 

Examined  with  a  strong  magnifying  glass  it  shows  numerous  air-holes, 
but  otherwise  seems  to  be  quite  uniform.  It  looks  very  much  as  if  it  had 
been  melted  and  not  unlike  a  ''matte."  The  analyses  showed  an  admix- 
ture of  a  very  large  quantity  of  silicic  acid  and  silicates,  and  it  is  impossi- 
ble to  conceive,  how  such  heterogeneous  substances  could  have  formed 
such  a  uniform  material.  It  can,  of  course,  not  be  considered  as  a  species, 
but  only  as  a  variety  of  native  tellurium.     The  analyses  gave  : 


I. 

II. 

Au 

1.38 

1.53 

Ag 

0.25 

0.25 

Te 



55.86 

55.54 

SiO, 

34.72 

35.91 

AlA  . 
Fe,0,,  / 

6.15 

6.14 

MgO 

0.17 

0.19 

CaO 

0.48 

0.26 

99.01  99.82 

3.  Very  minute,  but  brilliant,  crystals  of  native  tellurium,  in  combina- 
tions of  an  hexagonal  prism  and  pyramid  have  been  found  in  cavities  of 
quartz  at  the  Smuggler  Mine,  Ballerat  District,  Boulder  County,  Colorado. 
They  are  mostly  distorted  and  have  the  appearance  of  rhombic  prisms, 
from  the  enlargement  of  two  opposite  hexagonal  planes  at  the  expense  of 
the  four  others.  The  hexagonal  planes  are  deeply  striated,  and  the  pyram- 
idal ones  rarely  well  developed.  The  ore  from  the  deeper  part  of  the 
vein  consists  largely  of  native  tellurium  in  a  granular  variety,  associated 
with  sylvanite.  coloradoite,  &c.  The  analyses  of  it,  after  deducting  in 
the  first  *28.04^  of  quartz,  and  in  the  second  65.21^^  of  quartz,  gave: 


I. 

II. 

Au 

— 

3.40 

2.18 

Ag 

-_ 

1.60 

1.15 

Hg 

1.07 

1.34 

Cu 

— 

o.r,i 

0.43 

Pb 

— . 

0.74 

1.02 

Fe 

— 

0.12 

0.18 

MgO 

— 

0.12 

0.06 

Te 

—— 

92.29 

[93.64]  by  diff. 

99.94 

100.00 

1«77.J  115  [Genth. 

4.  The  largest  quantities  of  native  tellurium  have  been  observed  at  the 
John  Jay  Mine,  in  Central  District,  Boulder  County,  Colorado.  I  was 
informed  that  masses  of  25  pounds  in  weight  had  been  found  there.  I  am 
indebted  to  the  owner,  Mr.  A.  J.  Van  Deren,  for  very  fine  specimens, 
which  were  taken  from  his  mine  at  a  depth  of  80  to  35  feet. 

The  tellurium  is  more  or  less  mixed  with  quartz,  it  is  granular  to  colum- 
nar in  structure  and  of  a  color  between  tin-white  and  lead-grey.  In  the 
cavities  and  on  the  sur&ce  are  rarely  found  tellurous  oxide  or  tellurite,  in 
minute  crystals. 

A  very  pure  specimen,  after  the  deduction  of  14.08^  of  quartz,  con- 
tained : 

Au  =  1.04 

Ag  =  0.20 

Zn  =  0.32 

Fe  =  0.89 

Te  =  97.94 


100.39 

2.  Hebsitb. 

My  friend,  Mr.  August  Raht,  wrote  me  from  Utah  on  the  20th  February, 
1877,  that,  in  testing  an  ore  from  the  Kcarsage  Mine,  Dry  Cafiyon,  Utah, 
he  found  it  to  contain  large  quantities  of  tellurium,  and  afterwards,  in  an- 
alyzing a  pure  piece  before  the  blow -pipe,  obtained  : 

Ag  =         58.790 

Au  =  0.103 

It  is  evidently  hessite,  almost  free  from  gold,  similar  to  that  which  I 
described  from  the  Red  Cloud  Mine,  Colorado,  where  it  has  been  once 
found  as  a  very  great  rarity. 

3.    COLORADOITE,    A   NEW  MINERAL. 

I  have  mentioned  the  occurrence  of  telluride  of  mercury,  which  I  have 
called  "coloradoite"  already  at  the  meeting  of  tho  American  Philosophical 
Society  ol  October  20th,  1876.  I  observed  it  amongst  ores  from  the  Key- 
stone Mine,  Magnolia  District,  received  for  examination  by  the  late  Dr. 
W.  H.  Wenrich,  of  Denver.  It  also  occurs  at  the  Mountain  Lion  Mine ; 
a  specimen  of  ore,  for  which  I  am  indebted  to  Commodore  Stephen  De- 
catur, Centennial  Commissioner  of  Colorado,  and  which  was  found  at 
the  depth  of  8  or  10  feet  at  the  Smuggler  Mine,  Ballerat  District,  proved 
also  to  be  this  interesting  species. 

Not  crystallized,  without  cleavage ;  massive,  somewhat  granular ;  that 
from  the  Smuggler  inclining  to  an  imperfectly  columnar  structure. 
Fracture  uneven  to  subconchoidal.  Hardness  about  3  ;  Sp.  Gr.  =  8.627 — 
(pure  mineral,  after  making  allowance  for  the  admixture  of  native  tel- 
lurium and  quartz).    Lustre  metallic  ;  color  iron -black,  inclining  to  grey, 
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with  a  very  fsAni  purplish  hue  ;  frequently  tarnished  with  purplish,  blue 
and  green  colors. 

B.  B.  in  a  tube  slightly  decrepitates,  fhses  and  yields  an  abundant 
sublimate  of  metallic  mercury,  also  drops  of  tellurous  oxide  and,  next  to 
the  assay,  metallic  tellurium.  On  charcoal  it  gives  a  greenish  flame  and 
white  sublimate.  Soluble  in  nitric  acid.  Very  rare.  At  the  Keystone  and 
Mountain  Lion  Mines,  associated  with  native  tellurium  and  quartz  ;  at  the 
Smuggler  Mine  it  is  ofteu  mixed  with  native  gold,  resulting  from  syl- 
vanite,  more  or  less  completely  decomposed,  native  tellurium  and  tellu- 
rite. It  is  probable  that  the  admixture  of  sylvanite  produces  its  colum- 
nar structure. 

I  have  endeavored  by  mechanical  means  to  separate,  as  much  as  pos- 
sible, the  pure  coloradoite  from  the  associated  minerals,  but  was  not 
successAil. 

The  best  selected  fragments  from  the  Smuggler  were  first  digested  for 
some  time  with  ammonic  hydrate  to  remove  the  tellurite ;  the  remain- 
ing impurities  are  gold,  sylvanite  and  quartz. 

The  analyses  of  the  heaviest  portions  from  the  Keystone  Mine,  which 
have  been  obtained  by  levigation,  show  a  higher  percentage  of  mercury, 
the  lighter  a  larger  admixture  of  tellurium.  The  results  leave  no  doubt 
that  the  pure  coloradoite  has  the  composition  :  Hg  Te,  corresponding 
with  that  of  Cinnabar  find  Tiemannite,  and  containing : 


Hg 
Te 


60.98 
39.02 


The  specimens  from  the   Keystone  Mine,  after  deducting  quartz  and 
gold,  gave  tlie  following  results  : 


I. 


II. 


111. 


IV. 


Quartz  iind  Gold  =  [28.50]  —  [40.83]  —  [25.18]  —  [8.46]  —  [20.72] 

Hg  =    50.33  —    52.28  —    51.48    —  49.80    —    45.  G3 

Te  -=    43.81  —    42.95  —     44.25     —  40.74    —    50.05 

AlA.I^'tj,03        -]  =      2.44        1 

v,o. 

MgO 

CaO 

KANa^O 


50.33 

52.28 

Zi 

43.81 

42.95 

2.44 

0.70 

» 

tnices 

0.11 

0.84 

not  determined. 


100.14 


90.32 


SMUGGLER   MINE. 

VI.  VII. 


Quartz 

[2.90]       — 

—      [3.05 

Au 

— 

3.46         — 

—        7.67 

Ag 

2.42         — 

—        7.18 

Hg 

55.80         — 

—      48.74 

Cu 

MH^B 

trace         — 

—        0.16 
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SMTJOGLBR  MINE — Continued, 

VI.  VII. 


Zn 

—. 

trace 

Fe 

^^ 

1.35 

Te 

36.24 

99.27 


0.50 

0.92 

34.49 

99.66 


[Oenth. 


I.  Contains  92.88  %  coloradoite  and  7.76%  native  tellurium. 


II. 

85.74  '* 

"      0.49  '* 

tt 

III. 

84.43  " 

"    11.30  " 

<( 

IV. 

81.67  " 

"    14.87  " 

<< 

V. 

74.83  " 

*'    20.85  '* 

i( 

VI. 

91.51  " 

VII. 

79.93  " 

(< 


(( 


(< 


(( 


When  I  first  received  the  mineral  from  the  Smuggler,  the  preliminary 
examination  of  it  made  me  think  that  gold  and  silver  might  be  essen- 
tial constituents  of  the  same  ;  the  subsequeqt  analyses  showed  them  to 
l>e  admixtures.  The  specimen  which  furnished  the  material  for  investi- 
gation, having  come  ftx>m  near  the  surface,  contained  such  a  quantity 
of  tellurite,  that  I  was  anxious  to  analyze  the  ore  from  the  undecomposed 
part  of  the  vein,  and,  for  this  reason,  delayed  the  publication  of  my 
results  for  over  six  months.  After  a  great  deal  of  trouble,  I  secured  a 
specimen,  but  unfortunately,  it  proved  to  be  almost  pure  native  tellurium 
(of  which  I  gave  the  analyses  above),  I.  containing  an  admixture  of  only 
1.75%,  and  II.  of  2.20%  of  coloradoite. 

4.  Calaverite. 

I  established  this  species  nine  years  ago,  on  very  minute  quantities 
found,  associated  with  petzite,  at  the  Stanislaus  Mine.  Calaveras  County, 
California ;  then  I  observed  it  again  tis  a  great  rarity  at  the  Red  Cloud, 
and  published  an  analysis  made  with  only  0.1654  grammes.  From  Mr. 
Berdell  I  received  a  short  time  ago  a  specimen,  which  furnished  me  with 
more  than  five  grammes  of  calaverite,  mixed  only  with  a  suuill  quantity 
of  quartz  and  coated  with  ?  roscoelite.  A  reexamination  of  this  rare  spe- 
cies was  therefore  highly  desirable. 

In  very  minute,  imperfect  crystals,  resembling  rhombic  or  monoclinic 
forms,  but  too  indistinct  for  a  more  exact  determination  ;  cleavage  indis- 
tinct ;  massive  granular ;  fracture  uneven. 

H  =  2.5  ;  Sp.  Gr.  (of  the  pure  mineral,  less  quartz),  =  9.043.  Pale 
bronze  yellow  ;  brittle.  In  thin  seams  and  disseminated  in  quartz  and 
gangue-rock  at  the  Keystone  and  Mountain  Lion  Mines. 
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The  analyses  gave,  after  deducting  in  I.  4.96^  of  quartz,  and  4n  II. 
4.00%  of  quartz: 

I.  II.                Calculated. 

Au                          =        38.75        —  38.91  —        89.01 

Ag                           =          3.03        —  3.08  —          3.06 

Te                           =        57.32  —        67.93 

VA                       =         0.05  

FeO                        =          0.30  


Alps,  MgO,  Ac,  )  Q  55 

not  det'd.         ) 


100.00  100.00 

These  analyses  give  the  ratios  of  (Au  Ag):  Te  =  1  :  2;  Au  :  Ag  =  7:1. 

The  composition  of  calaverite,  corresponding  with  the  above  analyses, 
is  therefore : 

a  Au  i  Ag)  Te^. 

In  '' Nature,"  of  March  8th,  1877,  it  is  stated  that  at  the  February 
meeting  of  the  Hungarian  Geological  Society,  Professor  Krenner  an- 
nounced the  discovery  at  Nagy-Ag,  in  Transylvania,  of  a  pure  Telluride 
of  gold,  in  a  crystalline  state,  which  he  calls  "bunsenite"  (a  name  al- 
ready given  by  Prof.  J.  D.  Dana,  in  1868,  to  the  niccolous  oxide  from 
Johanngeorgenstadt,  described  by  Bergemann;.  As  I  have  no  access  to 
the  original  publication,  I  am  unable  to  decide  whether  it  is  different  from 
calaverite  ;  perhaps  it  is  a  variety  even  more  free  from  silver  than  those 
of  this  country. 

5.    Tellurite. 

Already  in  1843,  Petz  observed  tellurous  oxide,  associated  with  native 
tellurium  at  Facebay  and  Zalathna  in  Transylvania.  It  has  never  l>een 
observed  from  any  other  locality,  until  I  have  lately  noticed  it  with  tellu- 
rium at  Ihe  Keystone  and  Smuggler  Mines,  but  especially  in  cavities  and 
fissures  of  the  uative  tellurium  of  the  John  Jay  Mine,  where  it  is  found  in  " 
minute  white,  yello^yish-white  and  yellow  crys^tals,  mostly  prismatic,  oft^n 
longitudinally  striated,  isolated  or  ags^regated  into  bundles  ;  a  few  of  the 
white  crystals  are  acute  rhombic  pyramids.  Cleavage  eminent  in  one  di- 
rection. 

Lustre  vitreous  inclining  to  resinous,  on  the  cleavage  plane  adamantine. 

lieadily  soluble  in  ammonic  hydrate  ;  the  solution  contains  only  tellurite 
of  ammonium  :  the  composition  of  tellurite  is  therefore,  as  Petz  had  al- 
ready suggested,  tellurous  oxide  =^  TeO^. 

0.  Magnolite,  a  new  Mineral. 

This  highly  interesting  mineral  is  the  product  ^)f  the  oxj'dation  of  colo- 
radoite.  It  occurs  very  mnly  with  native  mercury  in  the  upjier,  decom- 
posed part  of  the  Keystone  Mine,  associated  with  quartz,  limonite  and 
jwilomelane. 
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In  exceedingly  fine  needles,  which  under  the  microscope  appear  in  bun- 
dles or  tufls,  sometimes  radiating  ;  some  of  the  groups  seem  to  have  crys- 
tallized around  a  globule  of  mercury,  which  latter,  in  breaking  the  speci- 
men, has  fallen  out,  leaving  a  round  empty  space  in  the  centre  of  the 
crystals.     Color  white  ;  lustre  silky. 

Readily  soluble  in  t^ery  dilute  nitric  acid,  the  solution  yielding  a  precipi- 
tate of  Hg  CI  by  hydrochloric  acid  ;  the  mineral  is  also  soluble  in  hydro- 
chloric acid,  the  solution  contains  Hg  C\  and  Te  CI4,  which  proves  that 
its  compositloi^s  "mercurous  tellurate  "  =  Hg2  Te  O,.  — 

Hg,Te  O,  -f  8H  CI  =  2  Hg  Cl^  -f-  Te  CI,  -f  4H,0 

The  mineral  is  also  blackened  by  ammonic  hydrate. 

Name  after  '*  Magnolia"  District. 

7.  Ferrotellurite,  a  new  Mineral. 

A  crystalline  coating  upon  quartz,  associated  with  native  tellurium.  Under 
the  microscope  it  appears  in  very  delicate  tufts,  sometimes  radiating  or, 
when  in  cavities,  as  very  minute  prismatic  crystals  of  a  color  between 
straw  and  lemon-yellow  inclining  to  greeuish-yellow. 

Insoluble  in  ammonic  hydrate ;  some  of  the  mineral,  which  had  been 
treated  with  ammonic  hydrate  for  the  purpose  of  removing  the  tellurous 
oxide  present,  was  dissolved  in  hydrochloric  acid.  The  solution  contained 
tellurous  oxide,  ferric  oxide,  and  a  trace  of  niccolous  oxide  ;  the  mineral 
is  therefore  probably  a  ferrous  tellurate  =  FeTeO,,  hence  the  name.  The 
quantity  at  hand  is  too  small  for  a  fUller  investigation. 

It  occurs  at  the  Keystone  Mine,  Magnolia  District,  Colorado,  associated 
with  native  tellurium,  tellurite,  and  a  peculiar  iron  sulphide,  in  which  a 
jMirt  of  the  sulphur  is  replaced  by  tellurium.  A  preliminary  examination  of 
it  gave  Fe  =  41.01,  Ni  =  0.72,'  Te  =  4.06  and  S  =  41.73  =  87.52.  The 
material  for  analysis  was  slightly  oxidized,  but  the  difTerencc  of  12.48  % 
is  too  great  to  be  covered  by  this.  I  shall  repeat  the  analysis,  if  ever  I 
should  succeed  to  get  this  mineral  again. 

8.  R08COELITE. 

It  will  be  remembered,  that  almost  simultaneously,  Prof.  H.  E.  Roscoe 
and  I  investigated  the  mineral,  which  now  bears  his  name,  his  paper  hav- 
ing been  received  by  Royal  Society  on  May  lOtli,  1870,  (Proc.  Royal  Soc. 
XXV,  109.)  whilst  mine  was  written  and  sent  to  the  editors  of  the  Ameri- 
can Journal  of  Science  on  May  16th,  1876. 

I  regret  to  say  that  in  some  of  the  essential  jwints  our  results  do  not 
agree. 

From  the  nature  of  the  material  and  the  information  received  from  Dr. 
James  Blake  of  San  Francisco,  no  doubt  can  exist  that,  that,  which  he  had 
sent  to  me,  was  as  good  and  pure  as  it  could  be  obtained.  In  m3'  examina- 
tion (Am.  Journ.  of  Sc.  [3]  XII,  82)  I  showed  that  even  the  api)arently 
purest  scales,  selected  with  the  greatest  pains,  were  not  altogether  free 
from  admixtures.  With  the  greatest  difficulty  I  obtained  enough  of  almost 
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pure  scales  (containing  only  0.85  %  of  quartz,  gold,  &c.)  to  make  one  ana- 
lysis, which,  as  it  was  made  with  the  greatest  care,  must  be  a  very  close 
approximation  of  the  truth.  The  material  of  the  other  analyses  was  far 
more  contaminated,  and  the  results  were  given  merely  for  comparison  and 
to  show  the  Influence  of  the  admixtures  upon  the  analyses. 

From  Prof.  Roscoe's  analyses  it  does  not  appear  that  he  attempted  to 
separate  the  impurities  by  chemical  means,  and  thus  he  gives  the  compo- 
sition of  the  whole  mixture.         ^ 

He  assumes  the  vanadium  to  be  present  as  pentoxide,  the  iron  as  ferric 
oxide,  the  manganese  as  manganic  oxide,  the  two  latter  as  replacing  alu- 
mina ;  and  magnesia,  lime  and  soda  as  replacing  potassium  oxide. 

As  I  have  made  a  direct  determination  of  the  state  of  oxydation  of  the 
vanadium,  I  can  say  positively  that,  if  any.  only  the  smaller  portion  of  the 
vanadium  is  pentoxide.  I  found  the  composition  of  the  vanadium  oxide 
to  be  VgOji  =  2  VjO-p  VjOj ;  but  as  it  was  obtained  after  allowing  for  the 
oxydation  of  ferrous  into  ferric  oxide,  and  as  the  quantities  of  ferrous  ox- 
ide have  been  found  to  vary  from  1.67  to  8.80  %,  it  is  not  impossible  that 
an  insufficient  quantity  of  oxygen  has  been  deducted,  and  that  the  whole 
of  the  vanadium  is  present  as  V2O3. 

Pure  roscoelitc  contains  no  manganese  ;  in  Prof.  Roscoe's  analyses  0.85 
—  1.45  %  of  manganic  oxide  have  been  found,  which  confirms  my  opinion 
that  his  material  was  not  pure  ;  but  what  is  most  astonishing  to  me  is  the 
very  low  per  centage  of  silica  which  he  finds. 

From  his  analyses  he  calculates  a  formula,  and  from  this  the  per  centage 
composition,  which,  however,  is  far  from  corresponding  with  his  analyses, 
as  for  instance  : 

Silicii  found  =41.25,     calculated  =  41.18 

Potassium  oxide  found  =    8.56,  *'  =z  14.24 

1  liad  not  calculated  any  formula  from  my  analyses,  being  in  hope  that 
I  may  yet  be  able  to  procure  this  interesting  mineral  in  a  still  purer  state 
for  further  investigation.  For  comparison  1  will  insert  my  analysis  (a) 
which  certainly  closely  represents  the  true  composition  of  Roscoelitc,  and 
will  add  the  formula  correspcmding  with  the  same,  with  this  alteration 
however,  that  I  consider  all  the  vanadium  as  V^O,.  It  contains,  after 
deducting  0.85  ^v  of  quartz,  gold,  tkc.  : 


Found. 

Calculated. 

SiO, 

47.69 

49.33 

Al.O, 

14.10 

14.09 

v,o, 

— 

'20.56 

— 

feO.62 

FeO 

._. 

1.07 

1.64 

MgO 

'2.00 

1.83 

Li,0 

trace. 

Na,0 

— 

0.19 

K.O 

7.59 

7.55 

Ignition 

4.96 

4.94 

98.76  100.00 
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The  analysis  agrees  with  the  formula  : 

R,  R  i^  Sii,  0„    4-    4  H,0 

R  =  K 

R  =  Mg  :  Fe  =  2  :  1 

S  =  Al  :  V  =  1  :  1 
or,  K,  (MgPe)  {M  V),  8i„  O,,    +    4  H,0 

as  will  be  seen  fh)m  the  calculated  per  centage. 

Grbbn  Mineral  from  Colorado,  ?  Roscoblitb. 

A  mineral  which  is  closely  allied  to,  and  which  may  be  only  a  variety 
of  roecoelite,  occurs  in  Magnolia  District,  Boulder  County,  Colorado,  es- 
pecially at  the  Keystone  and  Mountain  Lion  Mines.  It  has  not  yet  been 
found  in  a  pure  state,  but  only  as  the  coloring  matter  of  quartz  which,  at 
some  parts  of  these  mines,  forms  the  gangue  rock  of  the  veins.  The 
purest,  which  I  have  seen,  was  in  the  form  of  a  thin,  earthy  coating  of  a 
greyish-green  to  olive-green  color  upon  calaverite. 

Mr.  Theodore  Berdell,  to  whom  I  am  indebted  for  specimens  has  re- 
peatedly called  my  attention  to  this  green  quartz,  and  mentioned  that  it  is 
always  very  rich  in  precious  metals.  • 

For  the  examination  of  the  green  mineral,  which  colors  the  quartz,  about 
150  grammes  of  the  latter  were  powdered  and  separated  from  the  metallic 
particles  by  levigation,  as  near  as  possible. 

The  metallic  particles  were  found  to  be  a  mixture  of  native  tellurium 
and  calaverite,  containing  : 

Native  tellurium  =        55.4  fr 

Calaverite  —        38.5    *' 

The  green  quartz,  which  was  left,  was  found  on  an  average  of  four  ex- 
periments to  contain  : 

Quartz  =  79.38  fc 

Tellurium  =  1.05  " 

Gold  =  0.03  " 


80.46  % 

This  leaves  for  the  'Ujreen  mintirtiV*  about  19.5  %  which  was  adopted  as 
the  basis  for  calculation  of  the  results  of  the  analyses. 

In  two  experiments,  made  for  the  purpose  of  ascertaining  the  state  of 
oxydation  of  thie  vanadium,  it  was  found  that  after  making  due  allowance 
for  the  oxydation  of  ferrous  into  ferric  oxide  by  potassium  permanganate, 
the  oxygen  in  the  vanadium  pentoxide  to  that  of  the  vanadium  oxide  in 
tiie  mineral  was  :  5  :  3  and  5  :  2.88,  which  leaves  no  doubt  that  the  vana- 
dium was  present  as  VjO,. 

The  water,  which  was  present  in  small  quantity,  could  not  be  deter- 
mined with  accuracy,  because,  on  ignition,  a  portion  of  the  tellurium  went 
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off  as  hydrogen  telluride.     In  one  experiment  with  the  mixture  of  quartz 
and  green  mineral  1.24%  was  found,  in  a  second  0.16— both  are  too  high. 

The  following  are  the  results  of  the  analyses  of  the  green  mineral,  after 
deducting  quartz,  &c. : 

I.  II.  III.  IV.  V.         Av'ge. 

SiO.,      =    57.15    —    55.77    —     —    57.31  —     —    56.74 

AI3O3    =    19.94    —     —     —    19.46  —    19.48    —     19.62 

VA     =      8.44    —     —      7.37    —      7.79  —      7.51    —      7.78 

MnO    =     trace    —     —     —     —     —     trace 

FeO      =      3.51    —     —      4.52    — —      3.51    —      3.84 

MgO    =      2.87    —     —      2.49    —      2.52  —     —      2.63 

Ll^O     r=     trace    —     —     —     —     —    trace 

Na^O    =      0.94    —     —     —     —     —      0.94 

Kfi     =      8.11     —     —     —     —     —      8.11 

Hfi     =  notdet.  —     —      —     —     — not  det 


100.96  99.66 

The  formula  which  corresponds  nearest  to  the  average  analysis  is  : 

R^  R3  R,  Si^i  Og,  -f  xUfi 

R  =  Na  :  Ji:     =1:5 

R  =  Mg  :  Fe    =5:4 

«  =  Al    :    ¥    =4:1 
or,  (NaK),  (]^g  Fe),  (M  ¥),  Si,,  0«,  +  xH,0 

Doubling,  for  the  sjilce  of  comparison,  the  formula  of  roscoelite  we  have: 

K,  (Mg  Fe),  (M  Y),  Si,.  O,.  +  8  H,0  ; 
this  seems  to  prove  that  the  green  mineral  accomi^iinying  the  tellurium  ores 
of  the  Keystone  and  Mountain  Lion  Minos  is,  although  it  may  be  a  new 
species,  is  more  probably  a  variety  of  roacoelite,  in  which  a  great  portion 
of  the  vanadium  is  replared  bi/  aluminium. 

9,    VOLUORTHITE. 

The  Siberian  volborthite  has  never  been  analyzed. 

Having  observed  in  an  experiment  which  I  made  with  a  few  frag- 
ments from  Woskressenskoi,  in  the  Government  Perm,  in  Ural,  received 
from  my  friend.  Prof.  Geo.  J.  Brush,  the  j^resence  of  barium,  I  communi- 
cated this  result  to  him,  when  he  inmiediately,  with  his  usual  great  lib- 
erality and  kindness,  placed  at  my  disposal  for  a  fuller  investigation,  all 
he  had.  I  give  the  results,  imperfect  as  they  may  be,  because  they  may 
induce  others,  who  have  better  material  for  investigation,  to  repeat  the 
analyses. 

The  mineral  occurred  as  a  crystalline  coating  on  the  grains  and  pebbles 
of  quartz,  and  in  the  cavities  of  an  argillaceous  conglomerate  ;  it  apiieared 
to  be  very  pure,  of  a  siskinijrcen  to  a  greenish  yellow  color,  and  of  a 
pearly  lustre. 
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As  it  was  an  impossibility  to  pick  out  the  volbortliite,  tlie  wliole  mass 
was  crushed,  merely  to  separate  the  grains  of  the  conglomerate.  These 
being  very  little  acted  upon,  the  mixture  was  treated  with  very  dilute 
nitric  acid,  which  dissolved  the  vanadate,  and  left  the  bulk  of  the  con- 
glomerate almost  untouched ;  the  latter  was  thrown  on  a  tared  filter, 
washed,  dried  and  weighed.  The  amount  of  water  in  it  was  afterwards 
determined  by  ignition.  In  a  separate  portion  of  the  mixture  the  total 
amount  of  water  was  also  determined. 

Different  quantities  gave  81.49  and  88.43%  of  insoluble  residue,  with  2.18 
and  2.15  water.  The  total  water  was  found  in  one  sample  to  be  6.30%, 
and  the  ignited  insoluble  residue  83.74%,  which  would  give  for  the  not 
ignited  residue  85.55%,  and  14.45  soluble  substances  with  4.49  water  or, 
81.09%,  which  is  a  close  approximation  to  the  real  quantity  in  the  soluble 
portion. 

The  results  of  the  analyses  of  the  soluble  portion,  to  wbich  I  add  the 
calculated  percentage  of  volborthite  corresponding  to  the  formula  given 
below,  are  as  follows : 

Calculated. 

SiA 

Al,03 

FeA 

MgO 

CuO  =      34.04        —      38.01        —  38.41 

CaO  =        4.29        —        4.49        —  6.77 

BaO  =        4.20        —        4.30        —  6.17 

VA  =       l-^'62        —       13.59        —  19.63 

HjOCbydiff.)         =     [33.15]       —     [31.60]      —  29.02 


I. 

II. 

1.38 

— 

1.36 

4.45 

— 

4.78 

1.77 

— 

0.45 

3.01 

— 

1.42 

34.04 

— 

38.01 

4.29 

— 

4.49 

4.29 

-^— 

4.30 

13.62 

— 

13.59 

[33.15] 

[31.60] 

100.00  100.00  100.00 

Considering  silica,  alumina,  ferric  oxide,  magnesia  and  a  portion  of  the 
water  as  impurities,  and  assuming  the  Woskressenskoi  volborthite  to  be  a 
<rombination  of  vanadates  of  barium,  calcium  and  copper,  with  hydrate  of 
copper  and  water  of  crj'stallization,  we  arrive  at  the  following  formula, 
clost'ly  agreeing  with  the  analyses  : 

Volborthite  =  (jj  Ba  J  Ca  |  Cu),  V.,  0„  -j-  3  Cu  H,  O,  +  12  11,  O. 

It  will  be  seen  that  volborthite  is  closely  allied  to  psittacinite  (Am. 
Joum.  Sc.  [3]  XII.,  36),  the  formula  of  which  I  give  for  comparison  : 

Psittacinite  =  2  (J  Pb  j  Cu),  V,  O,  +  3  Cu  11,  O,  +  6  II,  O  ; 

the  difference  being  that  the  latter  mineml  contains  twice  as  much  Hj  V,  O^ 
and  half  as  much  water  of  crystallization  ;  and  lead  in  the  i)luce  of  barium, 
calcium,  and  a  portion  of  the  copper. 

University  of  Pennsylv.^nia, 

Philadelphia,  August  1st,  1877. 
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Th«  Fhir  of  Water  Through  un  Opiaias  ''»  a  Pitftd  PiaU. 
By  Robert  Bkioos. 
[Btad  h^oft  tbt  AmenraH  PMUmtipliieiil  S-eM//,  Auguil  17,  1877. 
it  tha  meeting  i)f  the  Society  on  the  3d  of  November.  1B78,  I  preseniai 
no  by potheeis  of  tlie  origin  uf  the  form  of  tbt'  rarta  eontraetii  under  ce« 
lain  conditions  staled  in  the  paper  then  offered.     It  wit«  shown  thai  ( 
asBnoipliou  thai  Ibe  efflux  occurred  ftoai  the  layer  or  etrtito  of  water  undel 
greatest  pressure  of  water  colutnn,  at  tlie  maximum  velocity  due  to  tlurt 
column,  tbc  icast  section  uftbe  vena  contractn  would  iiave  half  the  area  A 
the  opening  of  efflux,  provided  the  elTect  of  fricljonal  adlimion  of  thi 
water  to  the  botMin  of  liie  vesBe!  and  the  effect  of  tbc  internal  friction 
rtacoeity  of  the  water  were  not  considered.    And  it  was  noticed  that  t 
effect  from  these  causes  Uadrd  Ui  enlarge  the  least  section  of  (he  rein  ai 
increase  Ibe  quantity  of  effluent  water. 
Heferring  to  the  words  of  tbc  paper  :  "  If  however  there  is  admitted  ti 
^  exist  a  cemll 

_C  adheaiuQ  txi  t 
Ixiltom  or  t 
vessel  or  tu  tti 
surface  or  tb 
^...r.,-,^  iHiges  AA.  t 

tbal  the  velocity  of  u  particle  on  A  B  is  loss  tbun  that  l\illy  due  to  the  bead 
the  surface  (dt  would  then  become  lar^r  than  |  D.  the  dimensioB  C  i 
would  tw  properly  increased  to  give  a.  correapondiitg  area  of  etiinx,  and  (]| 
conoid  Z  would  also  have  such  contour  as  would  peruiit  tbe  unifocmltj'  I 
flow  of  each  and  every  pariiclo  of  the  liquid  ai  uacbauged  velm^ty,  in  tM, 
section  of  tbe  vena  contracta  transverse  tu  ibe  flow.  This  tncretwe  ^ 
dimension  of  the  cross  section  d,  and  tbe  effect  of  tlie  descending  pencil  I 
accelerating  the  Row  tlirough  it.  can  be  talten  as  sufficient  to  account  ft 
Weisbacb's  olieerved  value  of  d  — 0.80.  and  tbe  imsilion  of  Ibe  planet 
least  scctiou  will  be  found  at  nhuiit  |  D  ticlow  tbc  oriflcc  as  lins  bnon  befol 
quoted. " 

A  riirtlier  illustmliun  of  (his  subject  can  be  Instituted  liy  nccciitins  U 
observed  value  of  the  least  section  of  o«na  ronlraeta,  which  is  thnod  to  fa 
O.MDin  place  of  the  hypothetical  onoofj  D.and  by  dcducinglbefbm  a 
the  effluent  vein.  Imckwardg  to  the  strata  of  water  under  gresie 
pressure.  Thus,  lei  it  be  supposed  thai  Fig.  6  reprosenit  (ns  in  Fig. 
an  opeolug  In  a  thin  plate,  guarded 

*" "^'  proiecled  by  a  Disc  Z.  of  sneh  Gonto 

^rj^!5?3^^PI|^^^  f      and  so   placed   that  a   ciii'reiit    flowll 
^^^\  ^W    "J^^yftK    towards   the    opening  aliall  obtain  tl 

yjyg,  g  tie  diverted  from  its  hori^ouial  lu  Uiu  v« 

tical  direction  wltbotit  ciiange  uf  volocll 

of  any  i«irlicle  'if  tin;  (■m'iviit>    Tlie  contour  uf  the  vena  coiitracia  tto 
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the  edge  of  the  aperture  to  the  plane  of  least  section  is  taken  to  be  an  arc 
of  a  circle — the  internal  surface  of  a  segment  of  a  ring.  Let  D  be  the 
diameter  of  the  opening  in  the  plate.  Suppose  d,  the  diameter  of 
the  le^st  section  of  the  vena  rontraeta,  to  have  the  value  given  by 
observation,  d  =  0.8D.  Then  following  the  previous  conditions  of  form 
of  the  conoid  Z  we  have,  the  diameter  of  the  Disc  =  Dj  =  1.18187D, 
and  the  radius  of  the  arc  of  contour  =  n  =  0.16569D.  It  will  now  be 
observed  that  the  line  of  the  arc  of  contour,  if  it  is  continued  within  the 
opening  to  supposed  point  of  horizontal  efflux — the  circle  of  periphery  of 
the  disc,  gives  a  strata  of  water  f  (shown  more  distinctly  In  Fig.  7),  which 
is  cut  oflf  from  the  effluent  stream.     This 

strata  has  its  greatest  thicknesss  of  f=    jo     ^^^Sm^i  ^r~/ 

0.01858D.  These  suppositions  place  the 
plane  of  least  section  =  0.152D  below  the 
opening.  /  \|         Fie.  7 


-M 


In  Fig.  8  will  be  seen  similar  delineation  of  the  contour  of  the  vena  eon- 
tracta,  and  the  lines  of  the  cur- 
rent of  maximum  constant  vel- 
ocity, as  modified  by  placing  the 
plane  of  least  section  at  its  ob- 
serve<l  position,  or  0.25D,  below 
the  opening  in  the  plate.  The 
cont^mr  of  the  ven^t  contractor  is 
here  depicted  as  an  arc  of  an 
dlipsis  which  has  0.166D  for  its 
minor  radius  and  0.275D  nearly 
for  its  major  one,  which  will  approximate  closely  to  the  true  parabolic  form 
as  sufi^j^ested  in  the  first  paper.  The  thickness  of  tlic  film  or  strata  f  which 
repp'sents  the  resistance  arisintr  from  friction  of  water  apjainst  the  bottom 
and  at  tfie  edge  of  the  aperture  now  becomes  about  0.025D.  The  angle  a 
which  the  current  makes  with  the  edge  of  the  aperture  becomes  about  35^. 

If  these  suppositions  are  correct,  a  re-entering  mouthpiece,  shaped  to  eon- 
form  to  the  upper  jwrt  of  the  elliptical  arc  would  give  the  same  contour  and 
sections  to  the  vena  contractu  as  that  now  found  to  proceed  from  free  dis- 
charge at  a  plain  aperture.  It  would  seem  also  from  the  tenor  of  this  dis- 
cussion that  by  substituting  a  re-entering  curve  at  A  fig.  7,  making  the  bot- 
tom of  the  vessel  to  conform  to  a  reversal  of  the  curve  A  f,  giving  the  re- 
rersed  elliptical  arc  a  at  the  edge  of  the  orifice,  so  that  the  tangent  of  the 
curvature  upwards  at  the  edge  should  be  al)out  35^  we  should  then  obtain 
the  theoretic  least  section  from  a  frictionless  horizontal  surface  of  =^  half 
the  area  of  the  opening.  And  that  such  a  form  would  be  equally  eflfec- 
tive  with  the  re-entering  tube  of  Mr.  Froude,  in  giving  the  current  at  the 
edge  of  the  aperture  its  horizontal  direction  of  least  resistance  accompanied 
by  the  greatest  liquid  pressure. 
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The  Deviating  Forces  of  an  Unsymmetrically  Balanced  Fly-uheeL 

Mr.  Briggs  mentioned  that  he  had  not  found  in  the  text  books  of  applied 
or  practical  Mechanics — Morin,  Rankine,  Weisbach,  Fairbairn  or  others — 
any  proper  consideration  had  been  given  to  the  strains  on  the  axis  of  a 
fly-wheel,  which,  correctly  balanced  with  regard  to  the  gravity  of 
its  masses,  and  also  in  the  plane  of  rotation,  yet  without  symmetry 
of  position  or  mass  of  the  balanced  parts,  is  then  accelerated  or  retarded  to 
meet  the  usual  requirements  of  a  regulator  of  power.  The  fact  that  a 
fly-wheel  must  be  balanced  in  one  plane  to  run  without  vibratory  effect  at 
any  given  speed  and  when  thus  balanced  the  centrifugal  forces  of  the  parts 
will  be  in  equilibrium  and  the  axis  permanent  is  fully  stated  by  all  recent 
writers,  but  the  condition  of  permanency  of  axis  when  an  unsymmetrically 
balanced  fly-wheel  gives  out  or  absorbs  force  has  not  been  discussed. 

The  following  elementary  case  shows  the  proposition  distinctly  :  Let  it 
be  supposed  that  a  fly-wheel  were  formed  of  a  pair  of  unequal  weights  at 
the  extremities  of  arms  (radii)  of  such  length  as  will  place  the  axis  in  the 
centre  of  gravity  of  the  system,  thus  : 

M       !  m 

O-     1 o 

V  r         R     ^ 

Where  M  m  =  the  masses  and  r  r  =;  the  radii.  Let  V„V2  and  v,,Tj  re- 
present the  two  velocities.  The  admitted  energy  from  the  change  of  ve- 
locities of  the  masses  is  thus  expressed  by  the  equation — 

F  =  [m  (V,^V/)  +  m(Vj^-v,^]  -  2g  (1> 

r  K  K 

But  from  the  condition  of  balancing  m  =  M- ;  v,  =  V,- ;  and  v,  =  V,- 

.  •.  F  =  [M  (V,i-V,=)  +  m[,[ V,'(^)*^  +  \7(^)'^]]  -^  2g     Ci> 

F  =  M[(l  +  p(V,^— v./)]  ^  2g  (:{) 

Showing  thiit  the  ratio  of  force  given  out  by  the  two  halves  of  the  fly- 
wheel under  any  change  of  velocity,  during  any  instant  of  time,  will  be 
unity,  and  the  axis  be  in  equilibrium,  when  1  =  R  ^  r  and  in  no  other 
case,  and  the  mavsses  and  velocities  become  equal  in  the  same  case. 

This  condition  of  unsymmetrical  balancing  of  fly-wheels  is  by  no  means 
an  unusual  one.  The  castings  of  fly-wheels  of  steam  engines  and  more 
especially  of  pulleys  for  transmission  of  force  which  act  generally  more  or 
less  as  fly- wheels,  are  rarely  of  such  uniformity  as  not  to  require  balancing, 
— nearly  always  douc  on  the  rim  of  the  wheel,  regardless  of  point  of  in- 
equality, which  is  more  frequently  in  the  arms  than  in  the  rim. 

Perhaps  the  most  striking  instance  is  the  case  of  the  vertical  blowing  en- 
gine, where  the  whole  weight  of  the  pistons,  crossheads  and  rods  rests 
upon  crank  pins  inserted  in  the  arms  of  two  fly-wheels  at  points  from  one- 
fourth  to  one-third  the  radii  of  the  rim,  which  weight  is  counteracted  by 
a  suitable  load  at  the  rim  opposite  tlie  crank  pins.  It  is  then  found  that 
much  less  load  is  needed  to  give  comparative  steadiness  of  motion  than 
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what  would  be  reqaired  to  balance  the  parts,  and  that  the  blowing  engine 
must  be  balanced  to  run  at  ^  given  speed  and  thus  be  liable  to  definite 
changes  of  motion  of  the  flywheel  each  stroke.  In  all  steam  engines 
with  single  cylinders  it  must  be  recognized  that  during  an  instant  of  the 
stroke,  the  fly-wheel  must,  solely  and  unaided,  maintain  the  speed  and  give 
out  the  whole  power  of  the  engine  by  retardation,  while  in  most  engines, 
during  a  considerable  portion  of  the  stroke,  the  fly-wheel  is  aiding,  or  as- 
sisting to  impel,  the  shaft  of  transmission  ;  of  course  receiving  a  corres- 
ponding impulse  from  other  portions  of  the  same  stroke. 

The  unbalanced  forces  which  result  from  changes  of  speed  of  rotation 
of  these  unsymmetrical  wheels,  are  transformed  into  pressures  at  the 
axes  and  have  to  be  sustained  by  the  bearings  and  resisted  by  the  frame 
works  which  carry  or  support  the  same,  in  addition  to  any  strain,  proceed- 
ing from  the  mechanism  employed  in  giving  rotation  or  in  transmission  of 
power.  As  pressure  or  load  upon  the  bearings,  the  increment  of  heat  de- 
rived from  friction  may  cause  the  total  heat  to  surpass  the  limit  of  disper- 
sion in  cases  where  the  direct  weight  of  the  fly-wheel,  approach,  as  they 
frequently  do,  the  maximum  load  of  practical  endurance  on  the  bearing 
surflEu^es.  The  apparently  unaccountable  heating  of  some  fly-wheel  bear- 
ings, where  the  absolute  pressures  from  load  or  work  are  not  so  great  as 
to  cause  heating,  has  been  noticed  by  all  practical  mechanics,  and  the 
considerations  now  presented  offer  a  reasonable  hypothesis  in  explanation. 

In  Mahan's  Moeeley's  Mechanics  will  be  found  some  mathematical  inves- 
tigations leading  in  this  direction,  see  appendix  notes  D  and  E,  but  a 
study  of  these  forces  and  an  application  of  the  theorem  to  the  special  case  of 
a  fly-wheel  regulating  force  or  power  is  needed  to  complete  the  theor>'  of 
practical  mechanical  construction. 


Description  of  the  Wilcox  Spouting  Water-  Well. 
By  Chas.  a.  Ashburner,  M.  8.,  Assistant  Geological  Survey. 

{Read  before  the  Amerirnn  Philosophical  Society  Sept^mhtr  21,  1877.) 

The  Wilcox  Spouting  Water- Well  for  the  last  nine  months  has  attracted 
considerable  attention,  fh)m  the  immense  columns  of  water  and  gas  which 
are  periodically  (every  seven  minutes)  thrown  up  into  air  to  a  lieight  of  from 
85  to  115  feet.  The  well  is  located  in  the  valley  of  West  Clarion  Creek, 
just  north  of  the  southern  boundary  of  McKean  County,  Pennsylvania, 
and  five  miles  north  of  Wilcox,  a  station  on  the  Philadelphia  and  Erie 
Railroad  104  miles  east  of  the  City  of  Erie. 
The  history  of  the  well  may  be  briefiy  stated  as  follows  : 
The  Wilcox  Well  No.  1,  or  the  old  Adams  Well,  was  drilled  in  1864  (?) 
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to  a  depth  of  1618  feet,  and  afterwards  continued  to  a  depth  of  1785  feet,* 
where  the  tools  which  still  remain  in  the  hole,  were  lost. 

The  elevation  of  the  top  of  the  conductor  above  the  railroad  bridge  at 
Wilcox  is  120  feet  or  1629  feet  above  the  mean  level  of  Atlantic  Ocean,  f 

The  well  was  drilled  ''wet,/'  that  is,  no  efiort  was  made  to  keep  the 
water  encountered  in  the  upper  part  of  the  hole  f^om  following  the  drill. 
Great  difficulty  was  experienced  in  drilling  on  account  of  a  heavy  water 
vein  which  was  struck  at  60  feet  depth.  This  was  more  particularly  the 
case  after  the  gas  veins  at  1200  and  1600  feet  respectively  were  met.  The 
water  would  flow  into  the  hole  on  top  of  the  gas  which  it  would  confine 
until  the  pressure  of  the  latter  became  so  great  that  a  huge  column  of  the 
water  would  be  thrown  out  of  the  hole  to  the  annoyance  of  the  drillers. 
This  occurred  periodically. 

After  the  tools  were  lost  the  upper  400  feet  of  the  well  was  cased  with 
a  four  inch  casing  having  a  water  packer  or  seed  bag  attached  to  its  lower 
end,  effectually  excluding  the  water  and  rendering  the  hole  practically 

The  well  was  then  tubed  and  it  is  reported  that  as  much  as  100  barrels 
of  oil  was  pumped  and  shipped  to  market ;  but  on  account  of  the  great  ex- 
pense of  procuring  the  petroleum,  the  hole  was  finally  abandoned  and  the 
gas  allowed  free  escape  into  the  open  air.  The  gas  was  afterwards  fired 
and  the  derrick  burned.  Three  or  four  years  ago  a  wooden  plug  was  in- 
serted into  the  casing,  which  only  permitted  a  partial  escape  of  the  gas. 

About  the  beginning  of  the  year  1876,  when  Well  No  2  was  started 
900  feet  distant,  a  pipe  connection  was  made  with  Well  No.  1,  and  the 
gas  used  as  fuel  in  drilling  Well  No.  2.  The  sur^^lus  gas  was  conveyed 
through  a  U  shaped  tube  and  discharged  over  a  water  tank,  the  water  be- 
ing splashed  by  the  gas  over  the  orifice  of  the  pipe.  The  pressure  of  the 
gas  being  thus  suddenly  relieved  a  ring  of  ice  an  inch  thick  was  formed, 
which  remained  under  the  wannest  sun.  The  ice  in  this  case  was  produced 
naturally  on  the  same  principle  that  governs  the  operation  of  the  Kirk 
freezing  machine. 

From  the  time  the  gas  was  first  struck  by  the  drill  up  to  the  latter  part 
of  1876,  it  seemed  to  have,  according  to  Mr.  Schultz,  a  constant  flow,  but 
as  no  mejisurement  was  made  of  its  pressure  it  is  probable  that  it  gradual- 
ly diminished. 

A  little  oil  being  found  in  Well  No.  2,  an  inch  pipe  was  inserted  at  the 
depth  of  2000  (the  well  being  2004  feet  deep),  and  it  was  proposed  to  util- 
ize the  pressure  of  the  gas  to  force  the  oil  out  of  the  tubing.  The  resistance 


♦Authority.  Mr.  M.  M.  .Schultz,  of  Wilcox. 

fThe  elevation  of  Wilcox  belnj;  lo(>9  feet  according  to  railroad  levels  made 
subsequent  to  18C2. 

X  For  u  complete  record  of  the  Well  see  a  paper,  by  Prof.  Lesley,  in  the  Pro- 
ceedings of  the  American  Philosophical  Society,  Vol.  X.,  page  238;  also  one  In 
the  Petroleum  Monthly  of  a  later  date. 
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offered  to  the  flow  of  the  gas  was  so  great  that  after  a  few  hours  the  g»8 
ceased  to  flow  entirely  fh)m  both  wells,  Nos.  1  and  2.  After  86  hoars  of 
inactivity  it  commenced  flowing  again  with  greater  energy.  In  the  early 
part  of  January,  1877,  the  pressure  of  the  gas  seemed  to  increase  suddenly; 
but  not  finding  a  f^e  passage  fh>m  Well  No.  1,  on  account  of  the  wooden 
plug  which  had  been  inserted  into  the  casing  and  which  the  gas  was  un- 
able to  blow  out,  the  casing  was  broken  at  a  depth  of  175  feet,  and  the  up- 
per portion  lifted  bodily  out  of  the  well.  As  soon  as-  this  occurred  the 
conditions  which  had  existed  during  the  process  of  drilling  were  restored, 
and  a  column  of  water  was  thrown  out  of  the  hole  every  eight  minutes 
to  a  height  of  from  80  to  90  feet,  and  lasting  from  three  to  five  minutes 
(M.  M.  Bcliultz).  This  continued  until  about  the  middle  of  Hay,  when 
the  gas  from  both  wells  ceased  to  flow  without  any  obstruction  having 
been  knowingly  placed  in  its  way. 

On  the  14th  of  July,  at  1  A.  M.,  the  gas  made  its  api)earance  again  and 
began  to  throw  the  water  with  great  energy  to  a  height  ranging  ftom  85 
to  115  feet ;  also  with  a  smaller  column  from  three  to  eight  feet  high 
in  the  intervals  between  the  larger  ones  ;  the  phenomenon  recurring  every 
seven  minutes. 

During  the  time  that  the  water  columns  are  thrown  out  of  the  well  the 
gas  is  thoroughly  mixed  up  with  the  water  and  is  readily  ignited.  The  sight 
during  the  flow  of  the  larger  column  is  grand,  particularly  at  night.  The 
water  and  fire  are  so  promiscuously  blend^  that  the  two  elements  seem  to 
be  fighting  for  the  mastery. 

On  July  19th,  I  closely  watched  the  well  for  two  hours,  IVom  1.19  to 
8.22  F.  M.,  and  carefully  recorded  the  time  of  each  change  in  the  condition 
of  the  water  and  gus  as  they  spouted  from  it,  noting  the  number  of  pulsa- 
tions ill  the  larger  column,  and  determining  its  maximum  height  by  trian- 
gulation. 

On  page  129  is  a  tiibulated  scheme  of  the  observations  from  24  minutes 
and  30  seconds  j>a8t  one  to  28  minutes  past  two  o'clock.* 

By  an  inspection  of  the  intervals  between  the  recurring  phenomena,  it 
will  l)e  at  once  seen  that  there  is  a  marked  regularity  in  the  action  of 
the  well ;  in  fact,  the  slight  irregularities  observed  may  in  a  measure  be 
attributed  to  the  personal  equation  of  the  observer.    In  the  time  included 

*NoTKii.—\.  The  time  In  the  tabic  Is  recorded  in  hours,  minutCR  nnd  seconds, 
and  the  height  of  the  columns  in  feet. 

2.  The  intervals  In  the  vertical  columns  show  the  time  in  minutes  and 
seconds  or  seconds  alone,  during  which  each  phenomenon  lasted.  The  tnter- 
yals  in  the  horlzcmt-al  columns  show  the  time  in  minutes  and  seconds  between 
the  rwjurrences  of  the  phenomenon. 

8.  In  columns  Nos.  4  and  14,  where  it  is  stated  '*  the  water  ceased  to  ran  in,*' 
it  is  meant  that  no  water  flowed  into  the  hole  from  the  pool  surrounding  the 
top  of  the  conductor.  It  is  probable  that  the  water  flrom  the  water  vein  at  W 
feet  depth  flows  into  the  well  incessantly. 
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from  10.39  A.  m.  to  3.15j  p.  m.,  there  wer^  couoted  39  of  the  larger  water 
columns,  making  the  average  time  between  the  commencement  of  each 
column  6  minutes  and  55  seconds. 

The  accompanying  graphical  representation  will  present  the  action  more 
vividly  to  the  eye.  It  will  be  noticed  that  prior  to  the  water  columns  No,  3 
and  7  no  water  flowed  into  the  hole  from  the  pool  surrounding  the  conduc- 
tor. Directly  after  the  larger  columns  vanish,  the  water  flows  into  the 
hole,  indicating  that  all  the  water  is  blown  out  of  the  well. 

Occupying  every  consecutive  7  ±  minutes  we  have  the  following  se- 
quence of  events  (See  observation  No.  9  of  the  table)  : 

The  water  from  the  **  water  vein  *'  at  the  depth  of  60  feet,  and  from  the 
JKX>\  surrounding  the  top  of  the  conductor  flows  into  the  well  for  55  sec- 
onds, during  which  time  no  gas  is  detected  issuing  from  the  hole.  At  the 
end  of  this  time  the  water  from  tlie  pool  ceases  to  run  in,  and  the  gas  rises 
bubble  by  bubble  for  5  seconds.  A  column  of  water  and  gas  now  com- 
mences rising,  makes  6  pulsations,  attains  a  maximum  height  of  115  feet 
in  40  seconds,  and  vanishes  in  1  minute.  The  water  from  the  pool  and 
water  vein  immediately  flows  into  the  well  for  the  second  time,  continuing 
for  1  minute  and  30  seconds,  during  which  time  no  gas  flows  out.  At  the 
end  of  this  time  the  gas  rises  bubble  by  bubble  for  40  seconds,  when  the 
smaller  column  of  water  and  gas  rises,  attaining  a  maximum  height  of  5 
feet  in  10  seconds,  and  vanishes  in  1  minute  and  10  seconds.  The  gas  still 
continues  to  rise  but  no  water  flows  into  the  well  from  the  pool  for  35  sec- 
onds, when  the  same  series  of  phenomena  repeat  themselves.  Such  are 
the  facts. 

The  explanation  of  the  action  may  be  readily  imagined.  The  pressure 
of  the  gas  having  relieved  itself  in  throwing  out  of  the  well  the 
larger  column,  the  water  flows  into  the  hole  until  the  pressure  of  the  gas 
l>ecomes  so  great  again  that  instead  of  rising  up  in  small  babbles  through 
the  water  it  rushes  out  of  the  well,  throwing  the  water  at  the  same  time  to 
a  height  of  from  3  to  8  feet.  After  the  column  has  vanished  the  gas  con- 
tinues to  rise  in  great  quantities,  keeping  the  water  from  flowing  in  from 
the  pool,  until  the  pressure  is  exhausted.  The  water  now  flows  into  the 
well  till  the  pressure  of  the  gas  in  its  reservoir  has  increased  to  such  an 
extent  that  it  thrusts  out  of  the  hole  the  larger  column  of  water  to  a  height 
of  from  85  to  115  feet. 

The  smaller  column  of  water  is  probably  produced  by  the  gas  coming 
from  the  smaller  vein  at  1200  feet  depth,  while  the  larger  column  is  thrown 
up  by  the  gas  coming  from  the  greater  vein  at  a  depth  of  1600  feet. 
But,  of  course,  neither  the  one  nor  the  other  column  is  produced  by 
either  of  the  gas  veins  exclusively,  for  the  gas  must  be  flowing  from  both 
horizons  more  or  less  all  the  time.  It  will  be  noticed  that  more  water  flows 
into  the  hole  directly  after  the  larger  column  hjis  been  thrown  up,  and  that 
the  smaller  column  throws  up  less  water,  and  vice  versa. 

It  was  not  possible  to  obtain  the  pressure  or  amount  of  gas  coming  from  the 
well.  The  estimated  pressure  at  the  time  that  175  feet  of  casing  was  blown 
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ftom  the  well  was  about  250  lbs.  to  the  aqoaxe  inch.  It  is  possible  that  the 
accumulated  pressure  at  the  time  that  the  larger  water  columns  are  thrown 
up  may  be  as  high  as  260  lbs. ;  but  the  constant  pressure  of  the  gas  if  unob- 
structed by  the  water  would  probably  not  be  more  than  50  lbs. 

The  action  of  the  Wilcox  well  is  nothing  novel,  but  the  observations  are 
interesting  and  valuable  trom  the  te^  that  a  complete  record  and  histoiy  of 
the  well  have  been  preserved,  and  the  accompanying  tMts  add  much  to 
what  has  been  recorded  of  similar  wells. 

As  early  as  1888*,  Dr.  8.  P.  Hildreth,  in  a  paper  on  the  '^Saliferous 
Rock  Formation  in  the  Valley  of  the  Ohio  "  says :  "  In  many  wells,  salt 
water  and  inflammable  gas  rise  in  company  with  a  steady  uniform  flow. 
In  otherSk  the  gas  rises  at  intervals  of  ten  or  twelve  hours,  or  perhaps  as 
many  days,  in  vast  quantity,  and  with  overwhelming  force,  throwing  the 
water  fh>m  the  well  to  the  height  of  fifty  to  one  hundred  feet  in  the  air, 
and  again  retiring  within  the  bowels  of  the  earth  to  acquire  f^h  power 
for  a  new  effort  This  phenomenon  is  called  'blowing,'  and  is  very  trou- 
blesome and  vexatious  to  the  manufacturer." 

A  well  drilled  by  Peter  Neft,  Esq.,  near  Kenyon  College,  in  Knox  Co., 
Ohio,  presented  similar  features  to  the  Wilcox  well.  At  a  depth  of  000  feet 
gas  was  struck  which  threw  out  of  the  well  at  intervals  of  one  minute,  a  col- 
umn of  water  to  a  height  of  120  feet.  "The  derrick  set  over  this  well 
has  a  height  of  00  feet.  In  winter  it  becomes  encased  in  ice,  and  forms  a 
huge  translucent  chimney,  through  which,  at  regular  intervals  of  one  min- 
ute, a  mingled  current  of  gas  and  water  rushes  to  twice  its  height  By.cut- 
ting  through  this  chimney  at  the  base  and  igniting  the  gas  in  a  paroxysm* 
it  afibrds  a  magnificent  spectacle — a  fountain  of  water  and  fire  which 
brilliantly  illuminates  the  ice  chimney." 

Many  of  the  persons  who  have  visited  the  Wilcox  well  during  the  sum- 
mer have  made  a  comparison  of  heights  with  geysers  of  the  Geyser  Basin, 
and  I  have  been  repeatedly  referred  to  for  information  in  regard  to  the 
latter. 

The  following  table,  compiled  from  Dr.  Hayden's  report  of  the  U.  S. 
Geological  Survey,  1871,  gives  some  figures  of  the  geysers  along  the  Fire 
Hole  River,  in  Wyoming  Territory. 


Niime.  Height.  ;  Diameter. 

Grand 200  feet  6  feet. 

Giant 140    **  i     5    " 

*•     90  to  200  ft.        

••     140  feet  

Giantess. . .  250    "  0  to  15  in. 

Beehive..  219    "  


Time. 


20  minutes. 
3  hours. 
3  hrs.  30  min. 
1    *'    20     " 

20  minutes. 

18 


(( 


Ob«er\*er. 


Dr.  Hayden. 
N.  P.  Langford. 
Lieut  Doane  (1870) 
Dr.  Hayden. 
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•.Si^  American  Journal  ofBolence,  July,  1S33,  quoted  tn  Early  and  LftUer 
History  of  Petroleum,  by  J.  T.  Henry, 


im.l  1^^  [Briggs. 

Note. — Since  writing  the  above  it  has  been  reported  to  me  that  the  gas 
in  well  No.  2  has  been  partly  confined,  and  the  increased  pressure  in  well 
No.  1  has  somewhat  altered  the  action  of  the  water  and  gas.  The  large 
column  is  thrown  to  a  greater  height. 

Diseumon. 

Mr.  Briggs  remarked  that  the  conditions  which  produce  the  phenomena 
of  Spouting  Wells  and  of  Geysers  are  sufficiently  simple  but  perhaps  not 
generally  comprehended.  One  of  the  essentials  for  the  peculiar  eruption 
and  periodic  discharge  which  they  exhibit,  is  the  enlargement  or  funnel 
shape  of  the  upper  portion  of  the  cavity;  so  that  at  or  near  the  final  effort 
of  each  pulsation,  the  confined  gas  or  steam  shall  be  suddenly  relieved  of  a 
part  of  the  pressure  of  column  or  head,  and  the  gas  or  vapor  beneath  the 
liquid,  in  so  large  a  bubble  as  to  form  a  chamber  or  reservoir  of  gas  or 
steam,  be  allowed  to  expand  a^inst  a  less  pressure  than  that  under  which 
it  had  generated  or  been  supplied  when  lifting  the  column  from  the  bottom 
of  the  well  to  the  place  where  the  well  enlarged. 

By  tracing  the  phenomenon  of  a  single  pulsation,  as  it  may  be  assumed 
from  the  foregoing  description  to  have  occurred,  it  will  be  seen  that,  com- 
mencing with  that  period  when  the  gas  has  exhausted  its  pressure  by  a 
nearly  ft^e  discharge,  after  the  complete  expulsion  of  the  water  and  relief 
from  any  resistiince  except  that  proceeding  from  the  depth  of  water  in  the 
shallow  pool  formed  about  the  mouth  of  the  well  (presumed  to  be  from  1 
to  2  feet  in  depth  at  most  ^  after  the  pressure  of  gas  falls  below  this  presumed 
depth,  the  stej^s  in  operation  are  as  follows  :  A  portfon  of  the  water  in  the 
|>ool  at  the  top  flows  back  upon  the  well,  quickly  forming  a  column  within 
It  and  compressing  the  gas  beneath,  which  is  in  much  too  large  volume  to 
rise  through  the  water  in  small  bubbles,  although  some  bubbles  may  force 
their  way  up  when  the  return  of  water  first  begins  and  discharge  eruptively 
as  they  approach  the  surface,  lifting  a  spatter  of  water  at  such  discharge, 
but  finally  the  water  column  will  have  acquired  such  height  as  to  flow 
quickly  down  the  well  and  receive  such  augmentation  of  quantity  as  the 
water  bearing  strata  may  supply,  filling  the  well  nearly  to  the  bottom, 
some  considerable  portion  of  solid  water  ptvssing  below  the  level  of  the 
upper  gas  bearing  strata  and  compressing  the  lower  gas  by  the  momentum 
of  the  water  to  the  point  where  its  gas  supply  may  be  stopped  from  fiowing. 
Possibly  a  bubble  of  gas  from  the  upper  gas  bearing  strata  will  be  formed 
in  the  column  and  be  carried  downwards,  as  there  is  400  feet  of  depth  of 
well  between  these  two  strata  and  we  can  scarcely  conceive  of  400  feet  of 
solid  water,  or  even  300,  to  reach  between  the  two  levels;  but  at  all  events  a 
column  of  water  of  some  height  exists  between  the  upper  and  lower  gas 
strata  when  the  ultimate  recession  of  water  into  the  well  has  occurred. 
The  gradual  supply  of  gas  from  both  sources  of  supply  now  overcomes  and 
slowly  elevates  the  mass  of  water,  however  broken  by  gas  bubbles,  giving 
a  nearly  uniform  pressure  of  column  during  such  time  as  it  is  elevated  in 
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the  tube  (or  well)  of  unifonn  section,  tliat  is  until  the  oolamn  reaches  the 
point  where  the  casing  was  blown  oat ;  there  being  a  great  babble  of  con- 
fined upper  as  well  as  a  volume  of  confined  lower  gas  in  the  bore  of  the 
well.  •  Ultimately,  before  the  column  reaches  the  point  of  enlargement,  the 
▼olunicfl^  of  gas  become  mucli  more  considerable  than  those  of  the  water. 
It  may  be  assumed,  as  it  is  essential  to  do  for  the  resulting  expulsion,  that 
of  the  1400  feet  (about)  of  total  depth  below  the  top  of  the  casing  not 
OTer  800  or  40U  feet  of  water  column  (if  so  much)  ever  exists  in  the  well. 
The  water  which  up  to  this  stage  has  ascended  slowly,  now  rises  into  the 
enlarged  mouth  caused  by  the  absence  of  casing,  and  relieved  fh>m  pressure 
of  column,  as  the  height  reduces,  the  expanding  gas  of  the  upper  bubble, 
becomes  eruptive,  and  the  first  discharge  of  8  or  4  feet  height  of  water  is 
effected.  The  relief  of  pressure  attendant  upon  the  removal  of  a  portion 
of  the  water  above  into  the  pool,  lifls  the  lower  column  of  water  to  above 
the  upiKsr  gas  bearing  strata:  but  before  it  reaches  the  enlargement  at  the 
casing  the  force  of  expulsion  of  the  upper  bubble  will  have  been  expended, 
and  the  water  thus  discharged  will  have  returned  wholly  or  in  part  to  the 
well  again,  and  will  have  restored  the  original  column  and  its  pressure 
upon  a  larger  volume  of  gas  with  the  supply  of  both  gas  bearing  strata. 
The  regular  supply  of  gas  continuing,  the  column  again  reaches  the  point 
of  enlargement,  and  now,  with  a  great  reservoir  of  gas  to  expand,  the  final 
effort  of  a  pulsation  is  consummated,  with  a  discharge  of  gas  and  water  of 
85  to  115  feet  in  height.  Allowing  for  the  mixture  of  gas  and  water  In 
reducing  the  gravity  of  the  column,  it  is  possible  that  tlie  greatest  puUation 
of  emergence  at  the  mouth  of  the  well  cannot  be  more  than  the  equivalent 
to  a  height  of  00  to  OOYeet  or  80  to  45  pounds  ])er  square  inch. 

In  the  cjise  of  the  Geyser  the  same  necessity  of  conformation  of  the  pit 
or  hole,  so  far  as  regards  the  funnel -shaped  mouth  to  relieve  the  pressure 
of  water  column  at  or  near  the  top,  exists.  The  heated  water  is  then  the 
reservoir  of  energy  for  producing  an  eruption  ;  a  large  volume  of  steam 
l)ein$;  formed  at  once  when  relief  of  pressure  occurs.  The  phenomena  of 
])eri(Mlic  diRcharjire  following  a  course  similar  to  that  descrilied  as  coming 
from  emission  of  gas  from  a  strata  when  the  cooled  return  water  comes  in 
contact  with  the  volcanic  heated  rocks  at  the  l>ottom  of  the  hole,  producing 
a  steam  pressure  more  rapidly  than  the  water  circulation  will  permit  tlie 
heat  to  be  transferred  to  the  surface  of  the  water  quietly  and  thus  lifting 
the  column  to  the  point  of  enlargement  where  its  pressure  is  reduced. 
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L&oel  NotM  and  Comptus  Counei  of  the  Seaboard  OU  Pipe  Line,  from  the 
the  Mouth  of  Black  Fox  Bun,  in  Clarion  County,  Pa.,  to  Patapeeo  Bioor, 
near  Baltimore,  Md,  Linee  run  by  0.  Barrett,  Jr,,  O.E.,  Weetom  Di- 
vieion;  B,  F,  Warren,  CE.,  Middle  Dhieion;  J.  B.  Haupt,  O.B,, 
Baetern  Division. 

Gen.  H.  Haxtpt,  Chief  ENenvBEB. 
(.Bead  before  the  Ameriean  PhUoeophical  Society,  October  tith,  1877.) 

The  Seabord  Pipe  Line  suryey  line  commences  in  the  Oil  Region  of 
Western  Pennsylvania,  in  the  Valley  of  the  Alleghany  River,  at  a  point 
one  and  a-half  miles  below  (south  of)  Monterey  Station  on  the  Alleghanj 
Valley  Railroad  ;  takes  a  nearly  straight  coarse  over  the  high  lands  of  In- 
diana and  Cambria  Counties ;  descends  the  face  of  the  Alleghany  Moun- 
tain ;  crosses  the  mountains  and  valleys  of  Middle  Pennsylvania ;  the 
South  Mountain  range ;  the  red  sandstone  plain  in  fh)nt  of  them,  and 
the  hills  of  Middle  Maryland  to  Baltimore ;  a  total  distance  of  about 
228  miles,  =  1,202,828  feet. 

It  passes  about  fourteen  miles  south  of  the  county  toMm  of  Indiana ;  one 
mile  south  of  Carrolton  in  Cambria  County ;  crosses  the  Pennsylvania 
Railroad  at  Elizabeth  Furnace ;  the  Broad  Top  Railroad  at  McConnells- 
town ;  passes  through  Orbisonia,  Shade  Gap,  Roxboro',  Shippensburg, 
Gettysburg ;  passes  one  mile  south  of  Littlestown ;  two  and  a-half  miles  ' 
south  of  Westminster ;  one  mile  south  of  Reisterstown  ;  follows  the  ridge 
between  Patapsco  Falls  and  Guyron's  Falls,  and  terminates  on  Curtis'  Bay- 
two  miles  south  of  Canton,  on  an  inlet  of  Chesapeake  Bay  at  Baltimore. 

Remarks. 

In  the  column  marked  A  ^^^  distance  from  starting  points  B  M  are 
given  in  feet,  measured  on  the  ground  (not  horizontally). 
The  elevation  i»  given  in  the  second  column  in  feet  and  hundredths. 

Note.  .  The  decimal  point  in  the  1st,  5th  and  7th  columns  divides  the 
distance  into  lengths  of  100  feet.     Thus  :  98.35  =  9,835  feet,  &c. 

The  courses  given  in  the  second  column  show  the  general  direction. 
The  line  run  varies  from  the  general  direction  in  many  places,  but  is  sel- 
dom more  than  from  one  to  two  hundred  yards  to  right  or  left  of  the  gen- 
eral  course,  and  in  most  cases  less. 

The  distances  in  the  fourth  column  are  the  distances  of  a  number  of 
shorter  courses  taken  by  scale  from  the  plot. 

The  columns  of  Maxima  and  Minima  give  the  undulations,  being  ordi- 
nates  at  extreme  elevations  and  depressions,  or  where  there  are  changes  in 
the  slope  of  the  ground. 

Any  further  information  desired  may  be  obtained  from  B.  F.  Warren,. 
784  N.  20th  Street,  Philadelphia. 

The  degrees  and  minutes  of  courses  begin  with  0^  at  north,  running  90^ 
=E  ;     180°:^S  ;    270°= W,  &c. 


F    '     W7.,                                   137 

lUaupt.           ^H 

^^^ft    ^ 

«». 

C*W*f   i>«. 

J^ 

-A.    1     -».-*._ 

fl 

1 

A 

BteB.      A    I.E'eu. 

^1 

^^^*  BM 

OT'.tS 

"■.T^o? 

.iir 

ta  ur  waler  In  Alleghany  Blvcr  at 

.ouU.  of           ■ 

1                         OM 

Til 

»t&s' 

S:3Siia^:g 

.■».no  llltffl    EnlriHico  to  MoEl 

oy-sCual              ^M 

1 S8J» 

131.11 

lU^ 

aottio' 

1 

iSiS:  T""''' 

J 

no.ir,  i---.  1    i:-.!^-,  iji^ii  ■ 

iHtir-i  r.Ti.i     l;iii._:.-,  ih"ji_i    n.insURuQ. 

m.\.>  lhi.il     hi.Sl'l  I3xi.0    'oHHah  Run. 

^H 

m.>^.[-M}.t  '  •,1M.;o  Uffl.O    ^rw  jHlima. 

^^1 

^^^BtlA.711 

1430,00 

»V 

WJ*l' 

'alii'^i  ii--       !■■-  I"-  i''i"^ 

4jN„iu:iiw>..i      i.>:i.ig>r   i>i<i.ij     I'urkeyRuti. 
»IM  !W,-  ,  41,-,,. UI    !C:.l  ,          iimti. 
OKSSi  WII.3     tWX):  M«."    1       dltlo. 

1            1  m.m  KW.O  IIReil  Hunk l.'reek. 
Lino  bclweeii  Clurlon  und  Arinstrong  (.'oiiii 
«ii.iini|.'IU.|j  1  Ji).>.aijiip«i.iJ   ; 

fiflUiiiiiiMii't     iliriiKj  iu.v.!u  ,  Urwk. 
a»i.^vi:(;.-.ji  1  -.TLiH^ii-jf.      ,Kun. 
IS7.,-«l.-tiM     IK;.Hii|l.i',«     I'rreok. 

ifni-.wiij".(>    7"i..n  I-.7.", 

;tt7..-"i  KiV.'.ii     T-Si  (-,■  I'tT."     lir.  if  Mi.lmiitnK 

n 

^^^Biiie 

MJBM 

tmo 

MOLD 

uefos' 

lOi'is 
luTio' 

»ii»n' 

lOtfo' 

HvtCvii  ■■-■■' 

isl;'-::  ;■:;':;.::::  '"»■"«■"■■ 

1.1111.-.-, I J-;..     ^|.l■lngKun. 

J 

i:i:7.i^«HJ..i       Mm    >m.n({iindIndlnnaCoiinC9                ^| 

^^^Bv.M 

t«».D 

mSa 

USHf.' 

ijV!7,ii.                                i;iiii. 

IBIo.K  iai7."  .lirj,-.,.-,iJ  i'JU.O 

J 

1IW..V 

ion".ti 

isa.o  ifiii-i.'UMi7;i.(t 

i;u.9 

WiLU  i:ii-^7.-.|iwu.ii  1 

lTti.J 

law-ii  mn.Ti'imu 
ini.D  1771.011  uaT.n  1 

lTST.au 

17SI.W 

^^^K^raML  AHXK.  FHtLOe.  80C.  XVII.  100.  B 

J 

Haupt.] 
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1 

j 

MAXIMA. 

MINIMA,      i 

1 
1 

A 

Elev. 

Cour»e\  Dial. 



1 

t 

A     !  Blew 

1 
1789.80  1344.0 

.  1 

1 

1 

/     '        /I 
17fr4.40  ia08.0  1 

1 

1 

O      / 

/ 

1H02.3-.  15(K).0    1817.75  125M.0 

Run. 

1842.80 

1400.0 

121.10 

32000 

1847.;W  141.5.0    18«i.  15, 125:^.0 
1881.45  1328.0  j  1885.00' 12H9.0 
1898.40  1360.0  ;i»0rt.55  i:i28.6 

1911.2»  13:%.0 

1917.00  1260.0 

1W24.00  1341.0 

1931.00' 1246.0 

1950.50  12ft5.0 

1955.00,1277.0 

1989.tt5  1484.0 

2002.0011399.0 

2018.75  15.%.0 

20:«).8O  1467.0 

2057.3011680.0 

2073.75  159.5.0 
2108.10.1441.0  1 

2078.15:1621.0 

2114.501468.0 

2126.50  1392 

Creek  10'  wide. 

2142.95  16:^5 

2156.10  1425 

. 

O      / 

/ 

2159.00  1463 

2l6.5.a5  1384 

Two  Lick  Creek. 

2182.90 

1480 

119.25 

11390 

2206.80  1638 
•2228.25  1«« 
*22>S.80  1«28 
2272  00  1611 

2217.25  1574 
2241.15  1.500     , 
2281.75  1.555      ' 
2275..30 1.5V3     : 

Run  4'  wide. 

O      / 

d 

2281.95  1590 

220O..3O  1.572     ' 

iRun. 

22U7.15  1000 

169.40 

esy^ 

•2:^19.80  1671.5 

Divido  of  Two  lilck  and  Mahoning  Cr*k8 

2368.50  1433.5 

124.10     206901 

2372.6<» 

1.380 

Run. 

2376.15  1440       2407.30 

i:r74 

Rr.  of  Two  Lick  Creek. 

2J50.4.1  1593      ;2.104.8lt 

1.527      ! 

O     / 

i 

2556.00  1607 

1 

1 

1 

2579.00 

1M4.7 

156.10 

16520 

2521  90 
•2603.30  1557.5  12613'.00 
•26-26.15  l(tt5      12640.15 

1421- 
1442     ! 
1497 

jCreek. 

: 

2652.95  1666      !2661.00 

1612 

i 

2701.05  1962 

2710.21) 

1934 

1 

2714.60,1959 

2732.00 

1870 

iCreek. 

• 

O      /                     / 

2745..V)il986      ! 

2751.00 

1978 

129.45    32020 

2781.65 
•.W04.45  1811       280K.50 

I8;u 

1786 

Run. 

•2818.40  1858       28.'«.55  1807 

•28.-)1.70  1894       *<60.(H>  1868 

Creek. 

; 

K^'l.X^  \>m,       2909.(M)  |8J»8 

:M)  1  fK3<  r20  N       :W27.0O  1984 

.Spring. 

O       /                      1- 

:JtH)«5.!>.',  'ism\ 

3075.80  20.SxO 

107.40     riS2l)  1 

;iOKl.(K>  •2(KX'» 

3H:{..V)2144       .'iiftj.TO  2()15 

■  :U7l.7«i  3m      :{IS7.7.-H.»»K{ 

i 

o    ,              ;  .'{2(K). 2.^)  2118       .S2 1 1 . :«»  2«  > I .l 

3220.15  2060.1*  ; 

102..'>0     KttJO    ;ij:«..-W)  2«i«M)       32b7..i0  LMKW 

3324.10  1K>3 

127.:W      6610:                         |   .iKHi.lo  I7«k> 

Creek. 

iK'ar  Iv      J   .'«S(».«M»  1T.')7 
lev  el.     ]   :«»s..-,<)  1752 

Same  Creek. 

Laurel  Run. 

t  :{MK.(KI  1751 

Chestnut  Creek. 

•  :W14.30  IKSO       :i422.()«>  17r>4 

Run. 

t 

1  3l'»<Ui>  1!»S1       :{47.{.l()  1H14.U 

Run. 

3IJI4.(M»  lJn7       Xm  2>  1M2.') 

Run. 

' 

o  .         ,  '.vm.m  1870     :;'>n.7.')  1747 

Run. 

3515.00  1747.3 

HK.:i,->       S480                               :J.-il5.75  1744      ■ 
.'IV22.40  17(i5       '.Vyi\M\  17«il      , 

Same  Run. 

i  .r>rj.i5  iSHjo     :i.Vi<>.:i<>  I7t»8 

Run. 

1   level.               :r)«K>.75  KW7     1 

(Yi'ck. 

1  :^-y'<\^\r^  1875       .r>JM.75  1722 

Creek. 

0    /            ;  :Vi<M}.«r»  1877     , 

3607.90  18.'>9.3 

\(yoM    i2r>ioi                     l;mi5,»o  1778 

I 

::i<5;i(i.8-)  iww     .tiMo.rto  i7k.-, 

Creek. 

i:W.'»7.15  18«W       :{«{<«».<MI  17}W      1 

(Yeek. 

0  ,          ,  .                     :kj<h».(n)  kmn) 

Clearrteld  Creek. 

374 1. .'to  1808.5 

1 

72.;«       8130    37<r).10'2fi:{U       377:i.75  Umi 
;r71Ki..S.-,  2140       :W()|.80  2108 
0    .             ,   3s21.r,<>  21S5 

3826.60  2180 

^\M)       7980    JKiS.lS  2MM       aHR.Wl  1910 
;i862.<H»  21:{s       3S7I.JI0  21 10 

Laurel  Run. 

0    ,              ,;  :W88.(H)  2183       39  i4.}r>  \\\6<k}     \ 

Creek. 

W06.90 

202U.0 

♦i2.45 

78051 

uniform  rUe 

.m-wiio 

2256     1 

Creek. 

^                  S&                 [ZIpI      V 

Jl«*. 

»™ 

I    A  |b<p.!   a   Ih™. 

1 

UUlO 

son:.    !■'■'. ".'"          '.-"'".'-'iJI?; 

lr,lnebi>t.CBmbrla±BlaIrco                  H 

1 

16M 

lHe«d  or  Creek.                                            H 

Mj'jj-Iii-'S 

" '"  1  '       ,4i3a!;i; 

Hiou 

iS:                          fl 

,<143JA1S42      4Ite.S() 

IBK 

^H 

4UO.I)U1I07 

^H 

4164.M 

"  as 

l4S7.4f 

I3H 

Ul.0 

I1J5    imiw 

IIW 

.^H 

8£l» 

«nf 

4:ffAiin  iiiH    '4!i»a.uu 

1118 
I2S 

^^M 

;es'!^  \^.. 

IIMT 

^^ 

^^^■WIMM 

BM.             H.  Dlv.    -    lU>g.X       Error  -  tf.^.                                                 ^H 

^^H                                                         MlDOLK                                                                                                                   ^1 

^^1                                                                  H 

UO.V 

iiW  1  1HU  mi' 

loos  itsa 

r  i^ious 

^ 

^^^^^^H 

mV 

7710 

rva 

^H 

7tV 

Hrusb                                     ^^^^H 

ITILS 

^^^^H 

1I>U 

1.&' 

41iiklnE  Vslle;.                     ^^^^^H 

IMtTS 

mfW 

WT«n 

J*U,«'ii 

^^H 

^^^^H 

SlNJiHllW 

«Buiae7 

si4iija4o 

S||" 

Bru*l>  Ht                             ^^^^H 

46S.iniWU 

.^^^^^H 

<ro.(Qii«r 

^^^^^1 

47S.80  1WO 

sum  mil  o 

4M.ll(l,lK(» 

.vM.7«;iaifl 

I^^^^H 

W.ia'lZiD 

SIH.W  inM 

^^^^H 

£2t.Wll38 

&TJ.38;I03B 

tai.#i'JOI!l 

SQii.00   »ZI 

^^^^^1 

toi-nT'iuu 

skm]  saa 

^^^^^M 

ERLIOI  W& 

^^^^H 

fi(«7.4a  DOT 

WB-OU  780 

wV 

W].4.r  7411. B 

Juniula  lUver.                         ^^^^^^| 

lU.^ 

mm' 

ttn.TT'  8M 

IM6.«i|  740 

^^^^H 

ont.Bo  MO 

srr..oo  131-. 

^H 

T4o:iB18au 

^^^^H 

|'tM.HI,2E9« 

^^^^^H 

1  .  TU.U|3XS8 

TuHMy  Ml.                             -  ^^^^^H 

1 

b 

^ 

Hftoiyt] 


140 


[Oct.  5 


W^M     ^ 

MAX|]|^. 

JCIICIJCA. 

1 

i 

A 

JRev. 

Oourae 

DUL 

1 

^^mm 



A 

782.21 

Elev, 

A 

JStev. 

2189' 

799JI6 

1787' 

1 

806.68 

17W 

826.86 
844.00 

1148 
996 

Run. 
Ran. 

866.87 

807 

868.06 

813      1 

807.79 

920 

882.24 

791      1 

888.07 

862 

802.40 
906.00 

794 
772 

* 

010.20 

868 

015.00 

772 

% 

021.54 

868 

926.00 

827 

o    * 

t 

930.82 

872 

96187 

672.6 

161.15 

8680 

• 

962.75 

660 

^ 

Bm 

note 

bel'w 

975.12 

666 

1007.46 
1018.08 
1031.60 

060 
680 
T78 

Creek. 
Creek. 

1086.48 

849 

1097.58 

844 

o    t 

/ 

1047.14 

1187.6 

Ruin 

mltol 

Pine  Ridge. 

1062.2B 

1072 

188.45 

87040 

1067.40 

762 

• 

1074.80 
1121.55 

860 
998 

1000.38 
1126.00 

769 
910 

Creek. 

1132.88 

1016 

1141.21 

912 

Ran. 

1144.60 

1022 

1147.70 

1018 

1156.30  1198 

1168.04 

1060 

1176.10 

1254 

1184.00 

1019 

1190.50 

1082 

1197.90 

886 

Creek. 

1206.70 

1005 

1213.20 

762 

Spring. 

1219.50 

819 

1268.90 

626.8 

Raystown  Br. 

1286.04 

1684 

Sum 

mltof 

Terrace  Ml. 

1301.40 1430 

18OI.30 

1478 

1313.44  1412 

1320.60 

1419 

1366.60  12S0 

Little  Trough  Creek. 

1868.10:1864 

1871.22  1826 

1391.751662 

Sum 

mitof 

Sideling  HUl. 

1408601224 

1418.87 

1100 

Creek. 

140!!»' 

/ 

1426.10 

969 

Creek. 

1420.06 

066 

26875 

1460.92  1242 

1461.80    960     i 

Creek. 

: 

!    i 

1469.20  106( 

1474.70 
1481.80 

924 
803 

Creek  in  Hares'  Valley. 

1 

1495.2();  H71 

152:^30 1280     1 

,  11511.00  1810 

Sum  ;init of 'Jacks  Mt. 

1 

:  1 

1O52.50  1653 

l.>'>8.00  1082 

1584.70  1681 

!' 1575.00!  1778 

15S2.80  1582 

il5Hj>.60!l5»l 

ir,91.80 

1513       Creek. 

11811.10,1726 

i  1638. 10 

1424      . 

1  16»7.80;1402 

il(ir)2.10 1100     1 
16.57.60,1076 

1 

o    ,            /  1668.70; JOSS 

1679.00!  10.36 

Creek. 

1606.74 

987 

182.30     11130  ,  1HU7.H0!  WM 

1784.10,  741 

Creek. 

o    /            ,  ,1787.541  7.10 

I 

1816.70 

736 

155.45  1  27700  j 

1834.70!  660       i 

'  1883.10   7JI0 

ISIW.OO   670 

Gt.Aughwlck  Cr. 

'  1W«).(K)  1022 

\m\\.m   960       1 

:  1»I7.60  10IO 

'mi.ai) 

«40 

:  1908.00   601 

1970.10 

70S 

Hm.lO   092 

2006.70 

T2ii      Orbisonia. 

2130.44 

o    ;            .:  a»23.70   751 

2073.80 

726 

Rock  Hill  Gap, 

8B0 

149.00 

.  26090, 

1 

See 


note    berw 


2148.:J0)  83.3 


<'reek. 


A  97'».r2  there  appenrn  to  be  a  constant  error  amounting  to  161' 
ror  Bhoutd  be  di>i<tributed  untfornily— as  n*om  tests  the  vuia* 


•NoTi«:.— From 
at  B.M.;   thi.s  error 
tion  Is  constant  and  uniform. 

fFrom  21.i0.44  the  line  follow.s  the  Koncral  direction  of  the  road  through 
Qapand  diverges  conKidcrably  from  u  straight  line,  thus: 


Shade 


^1S04.4 


■ 

MAXIMA. 

MINIMA. 

i 

^:^ 

j    A     ^«: 

'tTgek. 


If  the  line  be  r 

iin  directly  acrow 

the  inour 

tain 

on  the  courBO  Ufto  it 

will  give  the  following  Musima  and  Minima  (appro 

imaielf). 

LlneacroM 

tbeMta.ltomli 

2IS0.8B  842 

1  aamoo  itto 

22Jt(.aU  1S£> 

221T.U)  lOM 

i2J6s:«nii« 

■sm-miimt 

i 

1  2«(.«.'1&1U 

■ 

'sKfi-UOlSW 

?M2.iio|1mc> 

il 

^  :»«.«>' i.«o 

iS7T.(IOllHU 

iu 

ap-^-iiaa 

»?..■ 

iWli 

fZiiH-in  -xea' 

3«9.*)ll|i»' 

1 

1 

^*i.2nia<] 

,  Creek. 

aBiwtiioce 

11a.  15 

TT5oVa(K.«o' ma 

;.21K1.(»UIU2 

jH74.ai!  m 

■MUM  lUW 

■1 

3eK30iim 

TBJIO' 

2590  ll 

2m.a>'  017 

KJO 

eWO  iZTIT.TO  IffiB 

2:.i1.T0  uso 

UstA.'Xi  vm 

T.fu.at 

'          o    . 

,1  jpw.wi  -jnaj 

Mt 

awi.w  iTin 

'  1 195)0 

1 

1 

3)42.10  ihia 

!<-■" 

1       o  . 

«52.0il  W2 

i>t»i,i7  8te 

iat..» 

SnSD  1  tWIIU.NU.  M4 
■3  1I.T3Wn 

ass 

l\ 

:i  «l.r>n  KW 

■■k. 

«  M.H(I    RV. 

tlTSiw    -.-HI 

i;r 

ek. 

MKttW    K2I 

a3ii.no  Tim 

.'use.ii 

am 

iffl.V 

21330'  xinl^  ^) 

ainjii  im 

fbBrlnnd  I'mintlei, 
eorii-niiiklliiBndCura- 

.imu^lll    NKi 

wv,.m  m 

,I-> 

M5H.HII   sr. 

aitH.IH 

.-HBlLIlU    ««[ 

1 

smw 

sa 

BM.     K.I)lv 

O  BH«eW  13»^'j  13720' 


Eastebk  DmsioN. 


31)t.S0'l014      !  Wl..'i»in 

STSjw  iitv?    '  »fti..w  n 


mai     VCreek. 


Haapt] 
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« 


vn 

!       MAXIMA. 

MINIMA. 

■ 

A 

Elev, 

Oourse\  DisL 

1 

/\      Elev, 
396.00il800' 

A 

Elev. 

1718 

401.00 

i            ! .  42i00>1914 

427.r)0  Line 

between  Cumb.  and  A 

1                             1 

1 

452.00  1425 

Creek. 

477.00  1047 

o     / 

;    492.00;  1537 

486.501635 

109.30 

70361 

.>23.00  \'IV\ 

Creek. 

1 

o    / 

,     531.00  12"<2 

5.S5.50  1113 

567.001112 

109.30 

6880 

;  574.301 102 

622.00   825 

636.00   863 

188.10 

26670 

660.00   732 

(*onewago  Creek. 

i  721.00    812 

7tf7.<X)   7<V) 

Creek. 

i  773.X0!  7W) 

,  1  816.50   786 

82!).0»)   673 

, 

838.15   728 

H77.(«    671 

1 

.    8S6..50    64,S 

88JI.2U    666 

o    / 

;  1  895  25   616 

1 

917.37 

630 

141.20 

21700  , 1  92H.50   654 

a38.00   613 

1 
1 

,    9r>>.l)(»   666 

972.20!  668 

i 

1 

;  987.50   624 

1015.00   575 

1                1040.70    636 

1 

1 

105.5.00    52) 
1(HJ«».75    49.5 

iCreek. 

1             I  1077.50   5^17 

1082..V>   517 

i{m.m  r>« 

1091.50    496 

10A-).00    514 

110.3.00    495 

1  IIOS.OO    507 

1114.60;  4M9 

1 

o    / 

/ 1120.00  m\ 

1142.00 

461 

Strikes  Rock  Creek. 

1145.00 

460 

176.30 

10950 

Run  uinK 

along 

Rock 

;Creck. 

15S6.00 

155.30 

13920 

1261  00;  Am 

1275.00 

448 

1 

12+4.00    Leav 

(^s  Ko 

ck  Cr 

eek. 

1303.00-  472 

1313..T0   550 

1330.50;  568 

l;W.0Oi  442 
i:i51.<X)l  442 

i 

o    / 

,'  i;^63.00   500 

1.38:t.(K)    414 

AVhite  Run. 

1397.18 

128.40 

22300    1427.501  TiM 
14.is5()j  528 

14.S2..'J0   508 
1443.00   .y)6 

1 

1 

,  1447.00'  522 

14'>0.00   506 

1 

,  l4oS.(K»   r>is 

1402.2')   52S 

14«S.00    5r> 

1472.00    5-W 

1 

1479.00    497 

14^2..-)0    514 

1             1 

1492  40    IS2 

Creek. 

i                     1 

1499.00    524 

ir>w.oo  .-jli-) 

Creek. 

!          1 

l.V»s.O<)    .->S7 

I5vi.00    510 

Creek. 

i 
'                         1               O      / 

,   HjOi).:iO   .'»S4 

1621.27                 13(j.;j0     2S«8<> 

I02<).80    515 

Creek. 

1                               1(5.-)"^  20   r)21 

Hi79.70    504 

i          '                      mn.\o  oil 

16JW.70I  5m 

:          i                      iTJi.irr  wi 

I7is.r)0  m-i 

1 

1                                            17;i-i.7()    <K>4 

1740.21)    .V>1 

1              1                               17.'>s.l()    «!.-> 

1770.20,  517 

iCreek. 

!  i77s,ii  :m 

I7SS.40I  574 

1 
1 

1 

1^251.70    70(J 

IN.')  1.93,  (i05 

|Creek. 

1 

l.S>(i.0O  Line 

bft.    '  I*t'nn 

a.  and  Maryland. 

1 

1884.70'  <WS 

1 
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List  of  Elevations,  above  Mean  Tide,  through  the  County  of  Indiana,  in 
Pennsylvania,  copied  from  Notes  of  Survey  under  Oen.  H.  Haupt,  for 
the  Sea  Board  Pipe  Line, 

By  O.  Barrett,  Jr. 

{Bead  before  the  American  Philosophical  Society,  October  oth,  1877.) 
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Trees,  «fcc..  Marked  with  White  Paint. 


1876.70     1481.9     ,  In  Armstrong  Co.  Laudof  J.  Scott,  1^  m.  from  Dayton. 

1377.00       '  Line  of  Armstrong  and  Indiana  Counties. 

1378.35  I  1474.00     6' right  CliestniU  Oak.  On  land  of  E.   D.  SUeffer.     In 

M'oods 
1401.20      1489.55  i  46'  right  Cucumher  Tree.     Land  of  J.  L.  Buterhaugh. 
1419.25      1463.35     8'  left  White  Oak,  edge  of  woods.     Land  of  Sam'l  T. 

Fulton. 
1429.15      1470.00     11'  right  Apple  Tree,  in  orchard,  near  dwelling  of  S. 

T.  Fulton. 
1442.90      1461.20     92'  right  White  Oak,  near  Public  Road.     Land  of  J. 

I      A.  Wingrone. 
1453.40     1433.50     170'  from  Pin  Oak.     Smicksburg  2  miles  north. 
1481.90     1387.75     80'  right  Wild  Cherry.     Land  of  Ephraim  Ritchev. 
1490.75      1403.00  '  6'  right  White  Oak.     Land  of  Chris.  Good. 
1498.90      1305.00  !  85Meft  Poplar.  "         "  "  Smtcks- 

I      burg,  about  2  miles  north. 
1515.50  i  1278.10     15'  right  spring  house  of  Barnabas  Lowo. 
1519.00  i  1313.30     15'  left  Apple.     Land  of  Mrs.  Lena  Lukeliart. 
1537.00      1292.00     20'  left  White  Oak  "snag."     Laud  of  Mrs.  Catharine 

I      Bowser. 
1544.80      1315.95  '  69' right  White  Oak.     Land  of  Mrs.  Catharine  Bowser. 
155H.40      1464.50     90'  left  dead  tree.     Laud  of  John  Lewis. 
1559.90  \  1483.50  ,  20' left  fence  stake.       " 
1561.30      1480.70  !  52' right        "  "  "  Between    two 

pines,  on  high  hill,  veiT  prominent  i)oint. 
1570.75      1309.30  ;  9'  riirht  fence  stake,  150'  rVlit  dwelling  of  John  Lewis. 
1580.80      1338.50  '  8'  left  fence  stake.     Land  of  Isaac  Good.      About  18 

miles  to  Indiana  and  20  miles  to  Kiltanning  from 
station  1580.80 

1589.95      1279.30     4' right  dead  tree.     Land  of  Isaac  Good . 
1599.20     1350.10      lO'.right  dead  Wild  Cherry.     Land  of  David  Elkin. 
1604.65  j  1300.30     37'  left  dead  tree. 
1608.90     1246.60     4'  right  White  Oak.    Edge  Woods.     Land  of  Jas.  M. 

Wells. 
1613.60     1256.50     6' left  Hickory.  Edge  Woods.    Land  of  Jas.  :Nr.  Wells. 
1631.65     1225.80  i  107'  left  Wild  Cherry.    Edge  Woods.    Land  of  Jas.  M. 

Wells 
1638.30  ■  1237.20  I  50'  right  dead  tree. 

1642.80  :  1231.80     16' left  White  Oak.     Beginning  of  Woods. 
1652.05     1225.45  i  12' right  "  In  Woods.      Land  of  Robt.   L. 

I      Mabon. 
1665.50     1219.90     23'  left  White  Oak.     Edge  of  Woods.     Land  of  J.  L, 

I      Mabon. 

PBGC.  AMKB.  PHIL06.  800.  XTII.  100.  8 


16Ta.85 
1680.05 
1S84.20 
16(13.00 
W<\.45 
1717,7(1 

1T3S.40 


1737.55  '  1318.50 


1789,00 
1745,30 
1767.30 
1702.85 
1776.00 
1781.50 
1785,85 
1704.40 


1336.70 
137a.fl0 
1344.35 
1308,60 


1305,00 

1331.30 
iai6.40 


1847,30  '  U38,40 
1868-70     1377.81) 


1584.40 

1549.10 
:   1486.  »0 


82'  left  Ash. 

Cucumber  Tree. 
ngbt  Aab.     L&nd  of  Allen  HainilloD. 
73'  letl  Hickory.     Land  uFHis.  IlBJinkh  F.  Hu 
right  While  Oak.     Smj/rna  CAurcA  WMV  nfirth. 
IS'  left  Gum.     Land  nf  SiUs  W.  Bradv. 
6'  left  Pin  Oak.  In  woods.    Land  of  Vf.  A-  F 
2'  lefl  fence  stake.     Lanil  of  TliomaB  StUftrt, 
ai'  left  White  Oak. 
T  right  Red  Oak.     Top  Hill  in  woods. 
55'  right  large  Wliiic  Oak.  Luud  of  Jame«  HopUiw.' 

Near  Public  Road, 
6'  left  fence,  near  dwelling  ofMoaea  T.  Work. 
15' right  While  Oak.     InRoad.     Uadof  E.  I.  VToAl 

30' right  Pin  Oak.     In  Koad,     LandofWrn.!.! 

70' left  Pine. 

4'  right  Pin  Oak,  in  woods. 

10'  left  White  Oak,  edge  woods.     Land  of  Ur.  ( 

8'  left  ■■  Lund  of  Mr.  SlcKfer. 

6'  left  White  Oak.     Land  of  Ahncr  GriffltU. 

1'  left  fence  slake,  In  Public  itn]vd, 

58'  right  Locust.     Liknd  of  Win.  O.  Stcwftri. 

4' left  Chestnut,     Land  nfBiiroiiel  Lewis.     In 

10'   left   Chestnut.     Land  of  J.   J.    Williams. 

S5'  right  Chestnut,     In  Ai-ld.    Marion,  j  mllcswitli. 

5'  right  While  Oak.     In  woods.      " 

8'  loft  fence  Blake.    In  Buld.     Liiiid  of  Levi  Sjiencar. 

6' left  Chestnut.     In  wiMxia, 

14'  left  White  Oak.     In  cleariug.     Land  of  James 

Hunter, 
S'  left  dead  tree  in  dcld.     Land  of  James  Hunter. 
4'  right  White  Oak,  iu  Public  lload.    Land  of  James 

Hunler. 
11'  right  dead  tree.     Land  ofSamuel  LewK 

15  miles  lo  Indiana. 
55'  right  Hickory.    Land  of  "Abe  "  Lownian,  Jr. 
8'  left  Hickory.    Land  of  Goo,  Schroder. 
8'  left  Maple  in  Public  Road, 

S'  right  dead  White  Oak.    Land  of  Lorcnx  Iteiihm 
_    _     hi  Wagon  Shed,  near  Relthmiller's  liUtldin 
4'  iefl  dead  White  Oak. 
8'  left  Hickory.    Beginning  woods. 
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2158.50  .  1458.10 


2155.15 

2166.25  > 

2167.00 

2167.95  I 

2201.60 

2206.00 

2215.60 

2217.25 

2223.60 

2233.95 

2240.00 

2242.35 

2250.90 

2256.90 

2262.00  I 

2266.75  ' 

2278.20 

2284.90  I 

2297.15 

2302.25 
2307.45 
2314.90 
2333.75 
2388.55 

2354.00 
2363.75  ! 

2368.50  I 

2382.50 

2393.80 

2405.30 

2417.50 

24:10.35 

2433.45 
2450.45 
2457.45 
2469.35 

2480.30 
2481.75 

2487.30 
2498.00 
2515.85 
2523. 10 
2536.50 
2553.50 
2559.40 


1424.00 
1398.70 

imio 

1588.10 
1647.80 
1591.00 

1587.00 
1643.80 
1624.10 
1527.80 
1515.90 
1620.60 
1640.10 
1628.00 
1586.20 
1575.20 
1599.40 
1621.60 


1643.90 
1665.10 
1653.00 
1625.00 

1556.50 
1486.20 

1446.50 
1427.70 
1442.00 
1395.00 
1430.90 
1535.20 

1539.70 
1606.90 
1584.80 
1581.30 
1576.40 


1578.00 
1555.30 
157470 
1559.60 
1549.20 
161420 
160470 


Trees,  Ao„  Marked  with  White  Pulnt. 


9'  right  I>nn,  in  new  Road.    Land  of  Solomon  Full- 
mer.   In  woods. 
15'  right  Beech. 

4'  right  Beech.    In  woods.     Land  of  Kinter  Heirs. 
In  Public  Road. 

1'  right  Maple.     In  woods.    Land  of  Kinter  Heirs. 
11'  left  Gum.     In  woods.     Land  of  W.  N.  Barr. 
1'  left  dead  tree.    Out  of  woods. 
34'  left  Cucumber  Tree.    On  land  of  Mrs.  Eliza  Rice. 

3Irs.  Rice's  buildings  to  tiie  right. 
In  Public  Road.    14  miles  to  Indiana. 
1'  right  small  dead  Chestnut,    Beginning  woods. 
8'  right  Maple.    In  woods. 

13'  right  White  Oak.    In  woods.  Land  of  Joseph  Ober. 
6'  left  small  White  Oak. 
Wright  "Snag." 
7'  left  Chestnut.     In  woods. 
46'  left  dead  White  Oak.     Out  woods. 
50'  right  Stump.     Land  of  Moses  and  Wm.  Lydick. 
4' left  '-Big"  White  Pine. 
9'  left  Poplar.     Beginning  of  woods. 
8'  left  White  Pine,  in  Public  Road  on  land  of  Jacob 

Fyock. 
In  cross  roads.    Dunkard  Church  close  to  the  left. 
15'  left  White  Oak.     In  Public  Road. 
11' left  Gum. 

5'  right  Chestnut.  Land  of  Geo.  Wise.  In  Public  Road. 
10'  left  fence  post.     Solomon  Wise's  buildings  to  the 

right. 
13'  left  dead  White  Oak.     Land  of  Mr.  Mumma. 
3'  right  While  Oak.     Mrs.  Catharine  Barr's  dwelling 

to  the  right. 
11'  right  Pine. 

16'  right  Apple  Tree.     Land  of  John  Buterbaugh. 
4'  right  dead  Pine.     Mills  and  Dam  to  the  right. 
15'  left  dead  White  Oak. 

14'  left  dead  White  Pine.    Land  of  Mrs.  J.  H.  Stumpf. 
4'  left  dead  Pine  in  clearing.     Land  of  Solomon  Butor- 

baugh. 
11'  right  White  Oak,  near  Public  Road. 
73' left  Pine  *'Snag." 

50'  left  large  Maple.     Land  of  Wm.  H.  Lutmiin. 
16'  left  White  Pine.     Back  of  Lutman's  buildiui^s. 
4'  left  Red  Oak.     On  land  of  Mrs.  McCullairh. 
In  Public  Road,  near  old  Planing  Mill.     Cookport  ^ 

mile  to  the  south. 
6'  right  Chestnut,     Land  of  Richard  Cook. 
1'  right  Chestnut.     In  woods. 
2'  right  Pine,     In  Public  Road. 
4'  left  Pine. 

3' left  Pine.  "  **       Land  of  Geo.  Baker. 

11'  right  Stump. 
16' right  fence  "  **    Land  of  Peter  Leaaure* 


^V            BureU.] 

1 

1«                              ,u«.il 

H 

:l 

Treiw,  &e.,  Harkad  with  Wblt«  Paint. 

^v 

Peter  LeaBure's  bulldinp  on  both  sides  of  road. 

^H                2fi6S.85 

iVeb'-io 

15'  l(!ft  Balm  of  Gilead.    PiiWic  Road. 

^H                3572.15 

1574.80 

12'  rigUi  Pine. 

^H              36S4.flO 

1517.80 

6' right  neml»<fk. 

^H                2589.20 

Complon's  6aw  Mill  and  Dsm. 

^B                25S3.30 

iVas^M 

17'  right  amall  Pine, 

^H                ac95.45 

1486.30 

Right  Red  Oak,  in  w-kxIb. 

^H                2003.S0 

1570.S0 

4' left  Hemlock, 

^B           aeio.10 

1613.20 

0'  left        "              "           In  vraoil  road. 

^m          -mi-oo 

1407.90 

9'Vn        ■' 

^H                 2621.  !I5 

1619.20 

8'  left 

^H 

1638.40 

20'  iuft  Maple,  upar  Pnhlic  Rowl.    Sprow  P.  O., 
mile  north.    Cherry  Tree  fij  miles  north.    India 

10^  milee  8i>iilL-we»t. 

^H             2626.36 

1636.70 

4'  right  Henilopk.     In  woods. 

^B             »l3B.3fl 

1527.00 

a' right  White  0,ik. 

^■'              2040.15 

1510.00 

Two  Lick  Creek  at  Reiiine'a  old  Saw  Mill. 

^H              »43.9S 

1528.70 

0' riahi  Maple.     Land  of  J.  C.  Rejnnp. 

^V          mo,  15 

1680.10 

8'  right  Btiimp,    Land  ot  Thomas  Patteraon. 

^H                 2661.00 

PliTilic  Road.     Chuffh  to  left. 

^B                 2H64.5B 

PBllerBoii's  buildings  to  left. 

^B               S6fl(i.M 

i*eVr.40 

4'  rishiChcBiniil, 

^K              2676.30 

1786.20 

7'  ri(!lit  rheslnul,     Lund  of.l,  C.  Leasnrc. 

^H               268».45 

1860,10 

28'  len  Cheainnt.     In  road  and  in  woikIs. 

^H               26111.60 

1020.30 

1'  riitht  Chfstniii  Oak.     In  winid^.    Land  of  Tliom 

^H 

McDnvell. 

1B74.80 

fl'  left  Chestnut  Onk     Land  of  Rol.en  Pmhing. 

^H               270.^.20 

1000.70 

28'  right  fcoce  jiOBt. 

^B                2707.50 

PerBhing-s  buildings  close  In  left. 

^B                3710.20 

loie'oo 

4' left  fence  stake. 

^V                2714.00 

1972.20 

5'  right  ChoBtnut  Oak. 

^                  2719.55 

lBfl«.SO 

1'  left  fence  slake  In  Public  Rtwd, 

3723.00 

1940.60 

80'  right  Hielcory.     Land  of  J    T.  Thomas  Br. 

2720.00 

1906.00 

17'  right  Chestnut.    Land  of  O.  .1,  Williams. 

2739.85 

1905.30 

5'  right  Cliealimt  Oak.    Land  of  David  ilartln, 
8'leftainmp.    Hiehpoint.    Divide  between  Alleghai 

3745,55 

19H9.30 

and  Susquehanna  wateni. 

^B              37S1.0n 

1991.40 

19'  right  Stump. 

^H                2753.00 

D,  Martin's  buildings  Xo  right. 

6'  right  Stumn.     In  Public  Road.     Martin's  store 

^H                3763.25 

197'o!b6 

right,    IB  miles  to  Indiana,     18  wiles  to  Ebtnabui 

^H                3770.80 

1041.90 

30'  right  dead  Pine.    Land  of  J.  Martin. 

^H                3T74.35 

IBO.5.70 

8'  right  Hickorv.     Land  of  Mrs.  Nancy  KeiUi. 

^B                2779.70 

1848.  BO 

3' left  Beech.    "Beginning  of  woods. 

^H                2781.65 

1843.90 

4'  left  Beech.    Land  of  J.  Martin.    In  wooda.     ( 
watere  ofDotch  Run.  flowing  into  the  Black  Li<*. 

^1              2786.55 

1880.20 

4'  right  Pine.     Abo<il  the  line  between  Indiana  al 
Cambria  Counties. 

^H              S790.6i^ 

1830.30 

4' left  Hemlock, 

hole  of  the 

atatioQs  are  not  given,  as  1  thought  it  not  neccsBMry. 

^B          i'>>« »" 

lioiis  "n 

n"  by  hundreds  of  feet  and  the  ilecimalsof  a  huDdr 

^B            i^t.— Sti 

liou  2790 

63  would  read :  two  Uundred  and  seventy -nine  thonaai 

^^^            and  Mxi; 

-five  feet 

L 

or,  52.85  miles. 
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Obituary  Notice  of  John  C.  Crbsbok. 

Bt  Frbdbrick  Fralet. 

(Read  before  the  American  Philoeophical  Society,  October  19,  1877.) 

John  Chapman  Cresson,  late  Senior  Vice-President 

of  the  American  Philosophical  Society,  was  born  in  the 

City  of  Philadelphia,  on  the  i6th  day  of  March,  A.  D. 

i8o6.     He  was  the  eldest  son  of  Joseph  Cresson  and 

Mercy  Chapman. 

His  paternal  ancestor  was  Solomon  Cresson,  who 
came  from  France  to  America  in  the  latter  part  of  the 
1 7th  century.  On  the  mother's  side,  he  was  descended 
from  John  Chapman,  who  came  to  Pennsylvania  in 
1684,  among  the  first  settlers  of  the  Province,  and  who 
was  one  of  the  principal  Surveyors  for  William  Penn. 
On  both  sides  the  family  were  distinguished  members 
of  the  Society  of  Friends,  his  grandfather,  James 
Cresson,  being  an  esteemed  Minister.  His  grandfather. 
Dr.  John  Chapman,  was  a  man  of  very  eminent  ability, 
by  profession  a  Physician,  and  filled  many  public  sta- 
tions with  honor  and  fidelity.  He  was  a  member  of  the 
State  Legislature,  and  also  of  the  House  of  Represen- 
tatives of  the  United  States.  He  was  a  member  of  the 
American  Philosophical  Society,  having  been  elected 
February  12,  1768. 

After  receiving  the  usual  elementary  education  in 
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the  primarj'  schools,  the  subject  of  our  notice  was 
placed  as  a  pupil  in  the  Friend's  Academy,  then  under 
the  charge  of  Thomas  Dugdale  and  Joseph  Roberts. 
These  were  two  of  the  best  instructors  of  their  day, 
and  under  their  care  he  secured  a  thorough  classical 
and  mathematical  education.  He  was  very  early  dis- 
tinguished by  the  accuracy,  extent  and  diversity  of  his 
knowledge,  and  the  training  which  he  received  under 
these  eminent  men  in  careful  habits  of  study,  and  in 
becoming  thoroughly  acquainted  with  what  he  intended 
to  learn,  characterized  the  whole  of  his  life  and  gave  a 
remarkable  tone  to  everything  he  did. 

After  receiving  such  an  education,  his  first  impulse 
was  to  study  medicine,  and  he  made  the  usual  prelimi 
nary  preparations  for  it  that  prevailed  in  those  days, 
and  for  some  months  seemed  to  consider  it  as  his  future 
profession.  But  while  he  delighted  in  the  study  of  its 
principles,  he  shrank  from  the  labors  and  uncertainties 
of  the  practice  of  it,  and  after  very  valuable  acquisitions 
in  that  noble  science,  he  abandoned  the  study  and  de- 
termined to  become  an  Agriculturist.  He,  however, 
cherished  an  ardent  love  for  medicine,  and  the  mem- 
bers of  that  profession,  who  were  so  fortunate  as  to 
enjoy  his  friendship  in  after  life,  have  often  spoken  in 
high  terms  of  the  accuracy  and  extent  of  his  medical 
knowledore. 

About  the  time  of  making  this  change  in  his  plans  for 
a  profession,  he  became  acquainted  with  the  late  Wm. 
H.  Keating,  who  had  been  recently  elected  Professor 
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of  Chemistry  applied  to  Agriculture  and  the  useful 
Arts,  in  a  Department  of  the  University  of  Pennsylva- 
nia, established  by  the  Trustees,  to  meet  what  was 
then  a  matter  of  great  necessity,  and  the  results 
of  which  as  we  shall  see  hereafter  were  very  important 
to  the  City  of  Philadelphia.  In  his  attendance  upon 
the  lectures  and  other  instruction  of  Professor  Keating, 
he  added  greatly  to  his  stock  of  knowledge,  and  he  was 
therefore  well  fitted  to  begin  the  study  of  Agriculture. 
He  was  placed  under  the  charge  of  the  late  Isaac 
Price,  of  Chester  County,  and  spent  over  a  year  in  his 
family  and  under  his  instruction,  becoming  well 
grounded  in  all  of  the  details  of  farming,  and  doing 
with  his  own  hands  every  kind  of  farm  labor.  He 
subsequently  entered  the  family  of  the  late  James 
Worth,  of  Bucks  County,  as  pupil  and  friend,  and  with 
him  completed  his  education  as  an  Agriculturist. 
Shordy  after  attaining  his  majority,  a  farm  in  Chelten- 
ham Township,  Montgomery  County,  was  purchased 
for  him  by  his  father,  and  he  prepared  to  enter  on  the 
real  business  of  life.  In  May,  1827,  he  married  Miss 
Letitia  L.  Massey,  daughter  of  Charles  Massey,  with 
whom  he  lived  happily  for  almost  fifty  years.  The 
issue  of  this  marriage  was  one  son  and  two  daughters; 
the  daughters  died  in  early  childhood.  The  son,  Dr. 
Charles  M.  Cresson,  is  still  living,  and  is  an  esteemed 
and  useful  member  of  our  Society.  Thus  settled  on 
his  farm,  and  ardently  attached  to  Agricultural  pursuits, 
he  went  to  work  manfully  to  make  his  business  a  sue- 
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cess.  But  in  those  days  farming  was  far  from  profit- 
able; produce  of  all  kinds  bore  low  prices,  and  with 
all  his  zeal  and  industry,  and  leading  his  hands  in  all 
work,  the  results  gave  no  profit  to  represent  even  a 
moderate  interest  on  the  cost  of  the  farm.  After  fight- 
ing fortune  in  this  way  for  several  years  but  without 
immediately  abandoning  his  farm,  he  entered  into 
partnership  with  two  of  his  cousins  and  engaged  with 
them  in  commercial  business.  The  farm  was  sold  in 
1834  and  he  removed  to  Philadelphia,  and  from  this 
time  his  real  and  useful  history  begins. 

He  became  a  member  of  the  Franklin  Institute  in 
1 83 1,  and  there  met  a  host  of  ardent  men,  the  founders 
and  builders  up  of  that  noble  Institution.  Prominent 
among  these  were  Samuel  V.  Merrick,  William  H. 
Keating,  Robert  M.  Patterson,  Alexander  Dallas 
Bache,  Isaiah  Lukens,  Benjamin  Reeves,  Matthias 
W.  Baldwin,  Franklin  Peale,  George  Washington 
Smith,  John  Wiegand,  John  F.  Frazer,  and  others 
equally  wordiy,  with  whom  he  immediately  became 
intimate  in  his  friendship,  and  bound  by  a  kinship  of 
labor  in  the  attainment  and  application  of  useful  knowl- 
edge. Here  he  was  in  a  congenial  field,  his  old  friend 
and  preceptor,  Keating,  was  in  the  forefront  of  the 
zealous  workers  of  the  Institute,  and  Mr.  Cresson  soon 
showed  that  while  engaged  actively  in  farming  he  had 
not  neglected  the  text  books  of  Philosophy  and  Science. 

His  knowledge  of  mechanics  and  chemistry  was  very 
comprehensive,   and  was  immediately  made  available 
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by  placing  him  on  committees  charged  with  the  investi- 
gation of  mechanical  and  scientific  subjects.  We  have 
not  space  to  particularize  all  such  labors,  but  when  we 
say  that  for  more  than  forty  years  he  was  an  active 
member  of  the  Institute,  always  ready  for  duty  and 
always  earnest  in  work,  some  estimate  may  be  formed 
of  this  part  of  his  career.        ' 

While  thus,  as  it  were,  entering  the  threshold  of  his 
practical  life,  the  corporate  authorities  of  the  City  of 
Philadelphia,  in  1835,  determined  to  erect  the  Gas 
Works  for  the  supply  of  the  city.  This  work  was  carried 
out  by  Samuel  V.  Merrick,  Esq.,  as  Engineer,  who  had 
prepared  himself  for  it  by  a  visit  to  Europe,  and  a 
personal  inspection  ot  the  Gas  works  in  operation  there. 
On  the  completion  of  the  first  section  of  the  works  and 
putting  them  in  operation  in  1836,  Mr.  Merrick  desired 
to  be  relieved  from  the  superintendence  and  care  of 
the  manufacture  of  Gas,  and  he  was  accordingly  re- 
lieved. It  then  became  an  important  question  for  the 
Trustees  of  the  Works  to  decide  as  to  whom  the  man- 
agement of  so  important  a  business  should  be  entrusted. 
After  a  patient  inquiry  and  a  scrutiny  of  the  claims  of 
other  gentlemen,  the  place  of  Superintendent  was 
tendered  to  Mr.  Cresson,  and  being  strongly  urged  by 
his  friends  Merrick,  Keating,  and  Bache,  to  accept 
it,  he  yielded  to  their  wishes.  Mr.  Merrick  soon  after- 
wards resigned  as  Engineer,  and  Mr.  Cresson  was  then 
elected  to  that  place  as  well  as  the  one  before  held. 
He  occupied  these  important  and  highly  responsible 
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positions  for  twenty-eight  years,  and  the  complete  suc- 
cess of  the  Works  in  their  manifold  constructions, 
manufacturing  processes,  and  the  safety  and  extent  of 
the  distribution  attest  his  marvelous  skill  and  ingenuity. 
In  the  manufacturing  department  he  was  eminently 
successful,  and  the  profits  as  well  as  the  usefulness  of 
the  Works  have  become  proverbial.  While  engrossed 
in  such  labors  the  Professorship  of  Mechanics  and 
Natural  Philosophy  became  vacant  in  the  Franklin  In- 
stitute, and  in  1837,  Mr.  Cresson  was  unanimously 
chosen  by  the  Managers  to  fill  it.  He  accepted  the 
appointment,  and  in  this  new  field  he  soon  took  a  high 
rank  among  the  scientists  of  the  day.  His  lectures 
were  remarkable  in  the  comprehensive  clearness  and 
simplicity  of  their  style,  and  for  the  fullness  and  com- 
pleteness of  their  illustrations,  and  his  old  students 

• 

speak  of  them  to  this  day  in  the  highest  terms  of  praise. 
While  he  was  holding  this  chair,  the  Controllers  of 
the  Public  schools  of  Philadelphia  determined  to  reor- 
ganize the  City  High  School,  and  placed  that  work  in  the 
hands  of  Professor  Alexander  Dallas  Bache.  The  plan 
adopted  by  him  embraced  a  department  of  Mechanics 
and  Natural  Philosophy,  and  upon  his  recommendation 
Mr  Cresson  was  elected  to  the  Professorship.  He 
held  this  office  for  about  two  years,  discharging  its 
duties  with  great  fidelity  and  success,  but  the  time 
taken  was  found  to  trench  too  much  on  his  other  en- 
gagements, and  he  resigned  it,  to  the  great  regret  of 
his  associated  professors  and  the  students. 
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Mr.  Cresson  had  by  this  time  won  a  distiijguished 
reputation  in  the  scientific  world,  and  in  appreciation 
of  it,  the  Trustees  of  the  University  of  Pennsylvania 
conferred  on  him  the  honorary  degree  of  Master  of 
Arts. 

A  year  or  two  later,  he  received  from  the  University 
of  Lewisburg,  Pa.,  the  honorary  degree  of  Doctor  of 
Philosophy. 

In  the  year  1855,  Samuel  V.  Merrick,  Esq.,  the  chief 
founder  and  second  President  of  the  Franklin  Institute, 
resigned,  and  Mr.  Cresson  was  elected  almost  by  ac- 
clamation, to  succeed  him. 

The  establishment  of  the  Franklin  Institute  in  the 
year  1824,  chiefly  through  the  devotion  and  personal 
exertions  of  Messrs.  Merrick  and  Keating,  led  to  a 
more  thorough  appreciation  of  the  dependence  of  the 
useful  arts  on  the  physical  sciences.  The  Institute 
was  soon  a  pronounced  success.  It  brought  together 
the  best  scientists  of  the  City,  and  the  great  body  of 
intelligent  manufacturers,  mechanicians,  merchants,  and 
professional  men,  and  it  thus  entered  on  a  career  of 
usefulness  which  probably  has  not  been  excelled  any- 
where. 

On  coming  to  the  City,  Mr.  Cresson  entered  actively 
in  the  work  of  this  body  and  for  upwards  of  forty  years 
was  an  active  participant  in  its  labors  and  usefulness. 
As  a  member  or  chairman  of  important  committees,  as 
President,  Professor  and  Counselor,  he  was  always 
prepared  and  earnest.     His  usefulness  was  manifested 
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in  an  eminent  degree  as  Chairman  of  the  Committee 
on  Science,  to  which  place  he  was  elected  on  the  resig- 
nation of  Professor  Bache,  in  1844,  and  the  reports 
and  records  of  that  Committee  illustrate  in  their  vast 
fields  of  inquiry,  and  the  valuable  results  to  inventors, 
the  fertility  of  his  own  resources  and  the  wisdom  of  his 
selection  of  the  sub-committees  charged  with  the  duty 
of  making  investigations. 

As  a  philanthropist,  Mr.  Cresson  was  equally  dis- 
tinguished. He  was  for  many  years  a  Manager  and 
one  of  the  Vice-Presidents  of  the  Pennsylvania  Institu- 
tion for  the  Instruction  of  the  Blind,  one  of  the  Mana- 
gers of  the  Episcopal  Hospital,  and  of  the  Western 
Saving  Fund  Society,  and  a  member  of,  and  contribu- 
tor to,  other  charitable  institutions.  But  his  services 
in  these  respects  were  specially  made  available  for  die 
Institution  for  the  Blind,  for  the  Saving  Fund  Society, 
and  for  the  Episcopal  Hospital,  his  connection  with 
them  terminating  only  at  his  death,  and  the  manage- 
ment of  these  great  charities  expressed  their  sorrow 
for  his  loss,  in  resolutions  that  truly  declared  his  merits 
and  services. 

In  the  year  1852,  he  was  elected  a  Trustee  of  the 
University  of  Pennsylvania,  which  office  he  also  held 
at  the  time  of  his  decease. 

In  this  body  he  was  distinguished,  as  in  all  other 
places,  by  devotion  to  the  best  interests  of  the  institu- 
tion, heartily  co-operating  and  sometimes  leading  in 
the  great   improvements  that  have  been  made  in  the 
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students. 

Mr,  Cresson  served  for  several  years  as  a  Manager 
of  the  Schuylkill  Navigation  Company,  while  its  affairs 
were  under  the  Presidencies  of  Solomon  \V.  Roberts, 
Esq.,  and   Charles   Ellet,  Jr.,  Esq..  and  he  gave  useful 
aid  in  preparing  plans  and  carrying  out  the  great  en- 
^Jargements  of  the  canals  and  other  works  of  that  Com- 
^^■Kny  during  the  years  1845  and  1S46. 
^■^  He    was    elected    President  of  the   Mine  Hill  and 
Schuylkill  Haven  Railroad  Company,  in  the  year  1847, 
which  office  he  held  until  his  death.    Under  his  adminis- 
tration of  the  affairs  of  this  Company,  its  trackage  and 
equipments  were  largely  increased,  and  it  became  the 
principal  carrier  to  the  canal  and  railroad  trunk  lines  of 
the  Anthracite  Coal  trade  of  Schuylkill  and  Northum- 
berland Counties. 

He  was  appointed  one  of  the  original  Commissioners 
of  Fairmount  Park,  and  was  a  prominent  participant  in 
perfecting  the  organization  of  that  body,  and  in  adopt- 
ing its  preliminary  plans  for  the  extension  and  arrange- 
ment of  the  Park.  Having  at  this  time  been  relieved 
from  some  of  his  other  appointments  and  duties,  he 
found  in  the  work  of  tlie  Park  a  renewal  of  his  old  affec- 
tion for  rural  occupation,  and  he  cheerfully  yielded  to 
the  call  of  the  Park  Commission  to  become  their 
Chief  Engineer.  He  entered  on  this  field  of  duty 
with  a  zeal  and  fidelity  that  soon  manifested  his  power 
I  genius. 


His  plans  for  the  improvement  of  the  Park  were 
simple  but  comprehensive.  He  seized  upon  the  natural 
features  of  the  land  and  the  presence  of  its  ancient 
forest  trees  to  lay  out  roads  and  pathways,  that  should 
traverse  attractive  and  beautiful  spaces  and  present  to 
the  eyes  of  the  visitors  resting  places  of  a  graceful  and 
attractive  character. 

To  him  the  arrangement  and  embellishment  of  the 
Park  was  a  labor  of  love,  and  he  still  worked  for  it 
when  unable  to  leave  his  house  and  bed,  while  suffer- 
ing from  acute  disease. 

He  had  the  wide  area  of  the  Park  mapped,  as  it  were, 
upon  his  brain,  and  his  directions  to  his  assistants  for 
the  prosecution  of  their  work  were  as  clearly  given  as 
if  he  were  standing  by  them  in  the  field.  But  he 
yielded  at  last  to  tiie  necessity  of  parting  from  a  work 
calling  for  such  continual  mental  labor,  and  he  resigned 
at  the  close  of  the  year  1875. 

In  the  year  1839,  he  was  elected  a  member  of  the 
American  Philosophical  Society,  and  the  proceedings 
contain  many  evidences  of  his  success  as  an  original 
investigator  and  careful  student  of  science. 

He  was  elected  one  of  its  Vice-Presidents  In  1857,  and 
by  condnued  re-elections  he  became  the  Senior  Vice- 
President,  and  held  that  ot¥ice  when  death  terminated 
his  membership  with  us. 

He  visited  Europe  once  on  professional  business, 
and. twice  for  medical  advice,  and  during  these  visits 
became  acquainted  with  the   prominent   scientists  of 
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at  Britain  and  France,  and  he  often  spoke  of  the 
tiness  with  which  he  had  been  received  by  them, 
'  the  special  benefits  he  had  derived  from  his  in- 
tercourse with  them. 

We  have  now  briefly  sketched  the  active  life  and 
labors  of  Mr.  Cresson,  and  the  results  which  they 
brought  to  him  in  the  way  of  reputation  and  honors. 

It  remains  to  us  now  to  endeavor  to  portray  him  as 
a  man.  and  to  show  that  with  the  endowment  he  had  of 
such  goodly  gifts,   he  was  equally  blest  with    moral 
and    social    virtues,  and    with    physical    strength    and 
beauty. 
^^LMr.  Cresson  had  a  stature  of  over  six  feet  in  height, 
^^P  frame  was  in  harmony  with  it  in  being  large  and 
well-proportioned.     His  head,  although  not  large,  was 
admirably  formed,  and  his  countenance  was  mild  and 
beautiful,  lighted  up  with  eyes  brilliant  and  expressive. 
His    manners    were    easy   and    dignified,  receiving 
every  one   with  affability,  kindness  and  courtesy,  but 
sver  permitting    undue    familiarity.     He    possessed 
*at  conversational  powers,  and  his  extensive  read- 
ing and  knowledge  gave  him  tire  command  of  a  vast 
''ariety  of  subjects,  which  enabled  him  to  become  an 
^*=ceptable  associate  of  old  and  young,  learned  or  un- 
'earned,  and  to  give  exquisite  pleasure  to  all  brought 
'nto  personal  contact  with  him. 

«^c  always  had  strong  religious  convictions,  and  his 

^'"ly  training,  as    a    born  member  of  the  Society  of 

"^^nds,   undoubtedly  gave  him  his  robust    morality. 


patience  and  faith,  to  the  time  when  ^1  pain  and 
sufTering  would  cease,  and  his  reward  for  it  all  would 
be  found  in  the  peace  and  rest  of  Heaven.  It  was 
during  these  years  of  trial  and  suffering  that  all  the 
beauties  and  harmonies  of  his  character  shone  with 
marvelous  effect  His  friends  left  his  chamber  greatly 
wondering  what  manner  of  man  he  was  who  could  bear 
so  much  witho^it  repining,  and  they  went  forth  thank- 
ful for  such  an  example,  and  gready  strengthened  by 
it  for  their  own  application. 

He  sank  quiedy  to  rest  as  the  sun  was  setting,  on 
the  27th  day  of  January,  1876,  in  the  70th  year  of  his 
age,  taking  his  departure  with  his  eyes  resting  on  the 
old  forest  trees  of  the  Woodlands,  then  stript  of  foliage 
and  taking  their  winter  rest,  but  with  the  consciousness 
on  his  part  that  the  coming  Spring  would  awaken 
them  to  a  resurrection  of  beauty,  and  that  he  also  in 
due  time  would  rise  again  in  a  spiritual  body,  and  be 
made  one  with  his  Master.  Christ,  in  glory. 

For  more  than  sixty  years  he  was  my  associate 
friend  and  brother.  His  life  was  part  of  my  life,  we 
lived  and  labored  together  in  the  same  fields,  partook 
of  the  same  cares  and  trials,  and  while  I  pay  this  loving 
tribute  to  his  memory  I  feel  that  I  but  speak  for  all 
when  I  say 

"  None  knew  him  but  to  love  him, 
None  named  him  but  to  praise." 
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Land  Plants,  recently  discovered  in  the  Silurian  Rocks  of  the  United  States. 

By  Leo  LESQUEREur 
(Read  before  the  American  Philosophical  Society,  October  19,  1877.) 

The  first  remains  of  land  plants  known  from  the  lower  Silurian,  were 
found  some  years  ago  by  Dr.  8.  S.  Scoville  in  blue,  hard,  sandy  clay,  or 
marly  shale,  of  the  Cincinnati  group,  on  Longstreet  Creek,  six  miles  east 
of  Lebanon,  Ohio. 

This  discovery,  an  important  one  for  the  Natural  History  of  this  country, 
was  recorded  in  the  Am.  Joum.  of  Sciences  and  Arts,  Jan.  1874,  p.  31,  and 
the  remains,  representing  two  fragments  of  stems  or  branches,  were  briefly 
described  at  the  same  time.  Their  reference  to  the  botanical  group  of  the 
SigillaricB,  was  then  hypothetically  admitted,  from  the  likeness  of  the  scars 
of  the  surface  of  one  of  the  fragments  to  species  of  this  genus  :  S.  Brardei, 
8.  Menardiy  etc. 

Later.  Prof.  Newberry,  to  whom  the  same  specimens  were  communi- 
cated also,  gave  an  account  of  them  with  figures  in  the  same  Journal,  Aug. 
1874,  p.  110,  considering  them,  in  the  conclusion  of  his  remarks,  as  casts 
of  some  large  Fucoids  or  marine  plants.  As  the  doubt  could  not  be  cleared 
up  by  mere  discussion,  the  subject  was  dropped,  in  the  hope  that  the 
discovery  of  other  materials  of  the  same  kind  might  afford  more  light  upon 
the  true  character  of  these  vegetable  remains. 

In  the  meanwhile,  as  the  specimens  of  Dr.  Scoville  had  been  returned 
t^  me,  I  made  a  new  and  more  attentive  study  of  them,  had  them  carefully 
figured,  and  the  characters  given  in  the  original  description  being  recog- 
nized as  exact,  all  the  documents,  specimens  and  drawings  were,  at  the 
request  of  Prof  J.  D.  Dana,  sent  to  him  for  examination,  and  also  re- 
ferred by  himself  to  Profs.  D.  C.  Eaton  and  A.  E.  Verrill  of  New  Haven. 
These  celebrated  Naturalists,  the  more  competent  judges  on  the  subject, 
recognized  the  fragments  as  positively  referable  to  land  plants  by  their 
characters. 

Other  specimens  still  more  evidently  representative  remains  of  land 
vegetation  were  soon  after  communicated  from  the  Silurian  of  Cincinnati, 
and  also  from  the  lower  Helderberg  Sandstone  of  Michigan  ;  and  as  still 
more  of  the  same  kind  had  been  promised,  the  publication  of  the  descriptions 
was  postponed,  in  order  to  have,  for  indisputable  evidence,  a  sufficient 
number  of  these  vegetable  fragments,  from  which  also  the  relative  charac- 
ters of  this  new  flora  might  be  discerned. 

Just  now  a  branch  of  a  fern  has  been  obtained  from  the  Silurian  Schists 
or  Slates  of  Angers,  France,  and  the  fact  is  reported  to  the  Academy  of 
Science  of  Paris,  by  Count  Saporta,  with  the  remark,  that  this  important 
discovery  was  forestalled  in  America,  where  remains  of  Silurian  Land 
Plants  had  been  found  whose  description  would  be  greatly  detlnble  at  th* 
present  time. 
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We  have  thus  a  sufficient  reason  for  the  publication  of  the  following 
documents  relative  to  the  subject. 

Description  of  Species. 

Genus  PSILOPHYTUM,  Daws. 

Quat.  Journ.  of  the  Gcol.  Soc.  of  London,  p.  478. 

"  Lycopodiaceous  plants,  branching  dichotomously  and  covered  with  in- 
terrupted ridges  or  closely  appressed  minute  leaves ;  the  stems,  springing 
from  a  rhizome,  having  circular  areoles  sending  forth  cylindrical  rootlets. 
Internal  structure,  an  axis  of  scalariform  vessels,  surrounded  by  a  cylinder 
of  parenchymatose  xx;lls  and  by  an  outer  cortical  cylinder  of  elongated 
woody  cells  (prosenchyma).  Fructification  probably  in  lateral  masses  pro- 
tected by  leafy  bracts." 

The  species  which  I  have  to  describe  here  differs  by  these  points  only 
from  the  generic  description  :  the  stems  of  one  of  them  has  not  any  inter- 
rupted ridges  or  striae  of  any  Icind  ;  both  are  without  leaves.  But  in  the 
species  described  by  the  author  the  leaves  are  either  rudimentary  or,  more 
generally,  the  stems  are  naked,  either  in  their  original  growth  or  by  denuda- 
tion, caused  by  maceration  or  other  physical  circumstances.  For  example, 
PsUophytum  elegans  and  P.  glabrum  have  no  leaves ;  P.  robustiux,  judg- 
ing from  figure  121  in  Dawson's  Precarbomferous  plants  of  the  Geologi- 
cal Survey  of  Canada,  bears  leaves  at  the  extremity  of  the  branches  only, 
and  the  stems  appear  smooth  as  they  are  also  in  P.  glabrum. 

PsiLOPHYTUM   ORACILLIMUM,    Sp.  nov. 

PI  I  fig.  2. 

Stem  very  slender,  dichotomously  branching,  smooth  or  naked  half 
round,  slightly  channeled  in  the  length  ;  bmnches  numerous,  of  various 
length,  tiliform. 

The  stem  is  scarcely  one  millimeter  thick  at  the  base  ;  the  upper  branches, 
curved  as  from  a  spiral  unfolding,  are  slender,  gradually  attenuated  and 
capillitbrm,  or  of  the  thickness  of  thin  thread  at  their  extremities. 

The  plant  enibiMlded  in  hardened,  blue,  shaly  clay  or  marl,  is  transformed 
into  coal,  part  of  the  branches  broken  and  displaced  having  left  their  prints 
as  half  cylindricjil  concave  moulds.  This  character,  as  also  the  depression 
in  the  middle  and  along  the  whole  axis,  proves  the  woody  or  vascular 
texture  of  the  plants  and  of  course  separates  them  from  the  Pucoidit. 

Comparing  this  specimen  with  species  published  by  Prof.  Dawson  from 
the  Devonian  measures  of  Canada,  its  relation  to  P.  elegaiM,  Quat.  Journ. 
Geol.  Soc,  Nov.  1802,  p.  81")  PI.  xiv,  tig '29,  30,  is  recognized  as  quite  close. 
But  the  athnity  of  the  characters  is  still  more  marked  with  a  plant  of 
Psilopliytum  as  restored  in  its  original  state  for  exemplification  of  the 
genus  in  the  Proceedings  of  the  same  Journal,  Jan.  1859,  p.  479,  fig.  i.  If 
this  figure,  whose  stem  is  without  leaves,  was  the  exact  repregentalive  of  a 
peculiar  species  I  should  have  considered  our  Silurian  form  as  identical 
with  that  of  Canada. 
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The  specimen 'from  Cincinnati,  a  piece  of  sliale,  one  or  two  centimeters 
thick,  has  on  the  reverse  fragmentary  remains  of  the  same  plant,  especially 
some  upper  branchlets  like  fig.  2a,  more  evidently  hooked  than  those  of  the 
main  stem.  Both  the  upper  and  lower  surface  of  the  shale  are  smooth, 
have  no  animal  remains  ;  but  the  intermediate  layers  hold  small  molluscan 
species  characteristic  of  the  Cincinnati  Group. 

Habitat.  Near  Covini^on.  opposite  Cincinnati,  in  the  bed  of  the  Licking 
River.     Found  by  Mr.  Ed.  Ulrich  ;  communicated  by  Rev.  H.  Herzer. 

PSILOPHYTUM  CORNUTUM,    Sp.  UOV. 

PI  I M 1. 

Stem  thick,  dichotomous ;  divisions  variable  in  distance,  the  terminal 
ones  short,  pointed,  nearly  equal  in  size  and  length  ;  surface  slightly  rugose 
and  irregularly'striate. 

The  branches  in  the  lower  part  are  thick  comparatively  to  their  length, 
three  to  four  millimetres,  irregularly  striate  when  decorticated,  or  merely 
punctate  upon  the  thin  bark,  with  small  projecting  dots  resembling  the 
basilar  remains  of  scales  or  small  decayed  leaves  ;  lateral  branches  short, 
narrowed  to  a  sharp  point ;  the  upper  or  terminal  ones  about  equal  in 
length,  appearing  like  a  pair  of  small  pointed  horns. 

The  species  is  comparable  only  to  some  of  the  fragments  not  specified 
but  figured  by  Prof  J.  W.  Dawson  (Qeol.  Survey  of  Canada,  Fossil  Plants 
of  the  Devonian  and  Upper  Silurian  formations,  figs.  243,  244).  The 
author  remarks,  "that  these  fragments  are  probably  originating  in  the 
Upper  Silurian  of  Gasp6  ;  that  as  they  are  found  in  the  lower  part  of  the 
Limestone  which  underlies  the  Devonian  Gasp6  Sandstone  and  become 
more  abundant  in  the  upper  beds,  this  suffices  to  indicate  the  existence  of 
neighboring  land,  probably  composed  of  the  Silurian  rocks,  and  support- 
ing vegetation. ' ' 

From  the  preservation  of  its  branches  even  to  the  smallest  subdivisions, 
the  specimens  here  represent  part  of  a  plant  embedded  in  the  place  of  its 
growth.  The  matrice  is  a  piece  of  very  hard  calcareous  shale,  seven  to 
eight  millimetres  thick,  bearing  on  one  side  irregular  undulations  like  ripple 
marks,  without  any  trace  of  organic  remains,  and  on  the  other  the  frag- 
ments of  plants  as  figured  here.  The  branch  in  a  represents  a  different 
species,  and  indeed  a  marine  or  rather  a  brackish  plant,  closely  related  to 
species  of  the  present  genus  Chorda,  Stack.  This  fragment  seems  to  have 
been  mixed  in  the  tide  pools  with  freshwater  or  land  plants  growing  there. 
For,  another  thick  specimen  of  the  same  locality,  and  compound,  bears  a 
profusion  of  marine  mollusks,  and  has  only  branches  of  this  as  yet  undes- 
cribed  marine  species  :  Galamophycus  septus,  whose  character  may  as  well 
be  here  fixed.* 


♦  Genus  CALA.MOPHYCUS. 
Same  characters  as  the  species. 

Calamophycus  septus,  sp.  nov. 
Fronds  simple,  cylindrical,  elongated,  gradually  tap^^ 
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Habitat.  Lower  Heldeberg  Sandstone,  Michigan.  Discovered  and  com- 
municated by  Dr.  Carl  Rominger,  State  Geologist. 

CALAMARI^. 

Annularia?  Brgt. 

Stem  articulate  ;  leaves  virticillate,  Ungulate,  gradually  narrowing  to  the 
base,  either  pointed  or  rounded  at  the  top  ;  midrib  thick. 

Our  species  difters  from  the  generic  characters  by  the  absence  of  a  mid- 
rib. The  leaves,  however,  are  very  small,  indistinct,  their  substance  being 
amalgamated  into  that  of  the  stone,  and  the  nervation  is  nearly  obsolete. 

This  vegetable  form  might  be  referable  to  8phsiu>phyllum,  or  even  to 
some  peculiar  generic  division.  Its  characters  relate  it  positively  to  the 
sections  of  the  Calamarine,  as  far  as  it  is  fixed  until  now. 

Annularia  Rominoeri,  sp.  nov. 

PI  I  M  6. 

Stems  long  and  slender,  articulate,  smooth  ;  articulations  at  regular  short 
distances,  inflated,  bearing  oblique  branches  and  leaves ;  leaves  small, 
lingulate,  apparently  flat,  either  truncate  or  rounded  at  the  top ;  nervation 
obsolete. 

The  inflated  nodi  and  the  flattened  leaves,  refer  the  plants  to  Sphsno- 
phyllum,  while  the  obtuse,  entire,  numerous  leaflets,  disjointed  to  the  base, 
relate  it  to  Annularia.  From  both  these  genera  it  is  removed  by  the 
smooth,  not  ribbed,  nor  striate  stem,  and  by  the  oblique  direction  of  the 
branches.  By  this  last  character  it  is  allied  to  Asterophyllites.  The  articu- 
lations are  numerous,  five  to  eight  millimeters  distant ;  the  leaves  scarcely 
three  millimeters  long.  The  direction  of  the  branches,  all  in  the  same 
way  and  nearly  parallel,  shows  that  they  were  attached  as  branches  to  the 
same  stem,  and  not  displaced  by  water  or  by  any  kind  of  transportation. 
Like  the  fragments  of  fig.  1,  they  have  been  embedded  at  their  place  of  origi- 
nal growth.  This  fact  is  rendered  still  more  evident  by  the  presence  of 
small  Serpulids  (fig.  6c,  enlarged  cc),  a  considerable  number  of  which  are 
attached  to  the  stems  and  strewed  over  the  stcme. 

The  specimen  bears  also  (fig.  66, )  oval  granulate  protophytes  :  Xanthidia  f 
seen  enlarged  in  bb. 

Habitat.  Same  as  the  former  species  in  the  lower  Kelderberg  sandstone 
formations  of  Michigan.  The  compounds  of  the  specimens  are  still  harder 
and  more  calcareous.  Found  like  the  former,  and  communicated  by  Dr. 
Carl  Rominger. 


cavity  divided  by  transverse  membranes,  either  passing  through  the  whole 
diameter,  or  connected  in  the  middle  to  vertical  subdivisions. 

The  internal  parieties,  irregular  in  distance  and  thickness,  are  distinctly 
seen  through  the  smooth  epidermis,  which,  moreover,  is  often  destroyed, 
the  internal  structure  being  thus  clearly  exposed.  The  cavity  of  the  stem 
is  inhabited  by  the  same  species  of  SerpxUid  as  seen  in  fig.  6  c. 
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Sphenophyllum,  Brgt. 

Stem  articulate,  leaves  verticillate,  cuneiform,  crenulate,  dentate,  orlobed 
the  upper  part  which  is  truncate  or  rounded ;  midrib  none  ;  nerves 
st^raight,  diverging  fan  like,  simple  at  the  base,  dichotomously  forking  once 
twice. 

Here  also,  the  vegetable  fragments,  which  we  refer,  legitimately  it  seems, 
this  genus,  differ  in  one  point  from  the  typical  characters  established 
from  Carboniferous  specimens.     In  these,   the  leaflet,  generally  four  to 
six,  are  separated  to  the  very  base  or  free.     In  the  Silurian  plants,  the  whorls 
OT  leaflets,  four  or  five,  compi^se  a  single  leaf,  the  divisions  being  lobes, 
cut  indeed  to  near  the  point  of  attachment  to  the  stem,  where  they  are 
joined  in  obtuse  sinuses.     The  character  is  distinctly  seen  upon  the  speci- 
men fig.  4  and  5,  enlarged  in  4  *  and  5  *.     None  of  the  authors  describing 
this  genus,  since  it  was  fixed  by  Brongniart,  has  remarked  upon  the  connec- 
tion of  the  leaflets  at  their  base,  though  this  connection  is  often  represented 
by  the  figures  given  of  species  of  Sphenophyllum,  as  for  example,  8.  ob- 
longifolium.  Germ,  and  Eaulf.  in  Geinitz,  Verst.  v.  Sachsen,  pi.  xx,  fig.  12, 
where  a  whorl  is  represented  with  six  leaflets  free  from  the  stem,  whose 
place  is  marked  by  a  circular  round  central  scar,  the  leaflets  being  united 
at  their  base  as  by  a  ring.     I  must  say  also,  that  in  the  very  numerous 
specimens  of  Sphenophyllum  which  I  have  had  for  examination,  I  have 
very  often  remarked  this  connection  of  the  leaflets,  but  never,  however,  as 
distinct  and  as  distant  from  the  base  as  in  the  following  species.     In  8, 
SeMothsimii  and  8.  oblongifoUum,  the  nerves  are  positively  simple  at  the 
base,  though  two  or  more  in  the  same  leaflet.     This  character  of  course 
implies  a  connection  of  the  border  of  the  leaflets  at  or  near  the  base,  and  in 
this  case,  they  do  not  leave  distinct  impressions  of  their  point  of  attach- 
ment to  the  stems.    I  therefore  admit  the  Silurian  plants  as  truly  referable 
to  this  genus,  the  difierence  remarked  in  its  characters  being  merely  specific 
and  apparently  proper  to  a  type  not  yet  f\illy  developed. 

Sphenophyllum  PRIM.EVUM,  Lcsqx. 
PL  I,  figs. ^-^. 

Stems  or  branches  slender,  articulations  close,  equidistant ;  leaves  in 
whorls  of  four  or  five  leaflets  connected  towards  the  base  and  joined  by 
slightly  obtuse  sinuses  ;  leaflets  either  truncate  and  crenujate  at  the  top,  or 
sometimes  deeply  split  or  lobate ;  nerves  simple  at  the  base,  sparingly 
dichotomous,  forking  mostly  once,  even  simple. 

If  we  would  not  take  into  account  the  connection  of  the  leaflets,  the  rela- 
tion of  this  species  to  i^.  8chlotheimii,  Brgt.,  and  especially  to  8.  oblongi- 
foUum, Germ.,  as  figured  by  Geinitz  (loc.  cit),  would  appear  very  close. 
The  difference  would  be  marked  merely  by  the  shorter  leaflets  or  the 
smaller  size  of  the  plant  and  the  less  enlarged  divisions.  In  the  Carbon 
iferous  species,  which  is  also  frequently  found  in  the  American  coal  meas 
ures,  the  veins,  simple  at  the  base,  and  generally  two  for  each  leaflet,  haye 
also  few  divisions,  forking  only  once  or  twice. 
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The  apecimcn  of  Bg.  8,  have  the  siems  iHetinci,  ulightly  sirisite,  wOi 
slightly  inSated  at  the  articulatiooe,  a  character  obsi?rvable  onl;  wUUi 
strong  glass.  Pig.  4  has  also  the  siejn  distinctly  seen  Iwlween  the  twi 
whorls,  and  even  fig.  5  Lus,  dimly  seen,  a. remnant  of  stem  aa  represenio 
upon  till)  figum. 

There  is  a  difference  in  the  size  and  the  subdivieioa  of  the  lealtets  lyt  tg, 
8 ;  but  the  woody  matter  of  the  plants  softeniid  liy  decomposition  has  pvxM^ 
trated  the  clay  where  the  vegetable  tVagments  are  imbedded  and  the  oi 
lines  of  the  leattcts  are  Indistinct.  On  one  of  them  only  the  nttrvRs  a 
perceivable.  The  identity  of  the  species  represonted  by  fig.  8,  with  thot 
of  Sgs.  4  and  5.  h  not  ascertainable,  but  tlicy  all  evidently  ruprescni  t 

There  is  in  the  Museum  of  Cnmpanitive  Zoology  of  Caraliridgo  a  plea 
of  true  pranit«  bearing  remains  of  a  fine  branch  oT  8phenop/i3/tlnm  ;  ihrt 
whorls  of  leaves,  whose  stem  is  destroyed  by  decora  position,   but  whoi 
outline  and  nervation  are  perfectly  and  very  distinctly  preserved.    ' 
positions  of  the  whorls  Is  hulf  quincunclal,  two  of  them  placed  at  the  h 
and  one  between  them  at  a  distance  above  ;  the  centres  of  the  leafleis  rep* 
resenting  the  three  points  of  an  equilateral  triangle. 

The  leaves  doubly  larger  than  those  of  our  Bg,  5,  measuring  V 
raeteni  in  diameter,  are  divided  inlo  five  lobes,  distinct  to  a  distuiiv  front 
the  round  central  point  of  attachment  to  the  stem  ,  truncate  and  cmnate  i 
the  top  ;  with  each  three  to  five  nerves  :  simple  at  ylie  base  and  lt>rkingoniy 
once  in  the  middle  or  near  the  point.  The  divisions  of  the  border  a 
Irregular  as  in  our  lisure.  which  it  represents  exactly  in  just  double  sixe. 

We  have  been  more  than  once  discuasiug  with  Prof,  AgossiK  the  orlj 
of  this  rcmarkalde  vegetable  fragment.  Now  that  congeners  are  reoo^> 
nized  In  the  Lower  8)liirlun  lis  presence  upon  granlle  is  explainable 
perliaps,  as  resulting  from  the  casual  deptisit  of  a  branch  of  BphenephffUvn 
thrown  out  into  a  iMksiii  of  fresh  water,  upon  granite  rocks  borderin] 
swamps.  Or  possibly,  the  plant  grown  in  place  haa  l>ecn  preserved  h 
the  drying  and  hardening  of  a  film  of  decomposed  vogelahle  matter,  whl 
seem  to  adhere  to  the  surface  of  the  granite.  As  the  vugetation  of  the  a 
boniforous  is  known  by  remains  of  materials  heajied  in  place  fbr  a  loi 
period  of  time,  and  preserved  into  the  compounds  formed  by  depoails  a 
the  same  age,  the  mode  of  preservation  of  this  plant  upon  gtanile,  is  tbet 
fore  ditforent.  Hence  the  reference  lo  the  Silurian  of  this  branch  of  8pll^n 
phyilvm  is  merely  aulliorized  hy  the  Identity  of  its  character  with  tbo 
of  thospecioa  described  from  tlie  Oincinnali  group. 

H'ibitat.  Covington,  opposite  Cincinnati,  specimen  tig,  S,  discovered  t 
M.  E.  I.  Ulrich.  The  fragmenW  communicated  by  Bev.  H.  Hereer  ■ 
in  fine  grained  blue  clay  or  marl,  a  compound  like  that  where  Pnihpht 
turn  graeiliimum  is  embedded.  Specimen  flg.  4  was  sent  by  Mr.  Hidtli 
borough.  Scliool  Principal,  and  found  by  him  in  the  corponte  tim  ' 
of  Cincinnati,  in  a  locality  known  as  Limekiln  Run,  about  IhM 
hundred  and  seventy  feet  above  low  water  of  the  river.    That  ot  t 


WJ.I  '-''"  [t.esiiueraut. 

I  wu  comnuiniuitHd  by  Mr.  C,  B.  Dyer,    It  in  ugiou  ihc  siirfiice  of  n  sUino 

Uposvtt  Tor  R  long  time  lo  ittiDOsplitTic  iarliiCDce.     All  the  Bpeciniens  are 

from  around  Cinc^iaoali,  in  cimnection  with  Itivertebratu  anintui  foBsila  or 

the  Cincinnati  Oroup. 

PUnu  of  ilie  sumc  kind  have  been  found  many  times  alrcHdy  it  bchius  ; 

I  Ibr  Proferanr  HicklelMrougb  Informs  me  tUat  anotlicr  Bpeclmoo  diacovered 

1  vltlilu  tlie  clay,  soinewliat  obacnrc,  and  appurnotly  like  ilie  one  of  onr 

I'flg.  8,  wns  washed  and  rubbed  in  order  to  expose  the  leaflets  more  dia- 

r  lloclly,  and  iu  ttuit  way  the  leaves  were  nearly  ttilally  effaced.     Aoatlier 

offcml  for  sale  was  from  description  like  tiiat  of  tig.  6.     Still  others  have 

been  nieiiUoned  in  inc.     They  have  lii:en  considered  hj  some  collectors  us 

the  work  of  insects  :  by  others  as  fueoidal  or  coralline  productions,  like 

Otdhamla  ;  nnJ  by  others  as  specimens  of  the  vegetation  of  the  Carbunif- 

vmi*  transported  by  drift.     All  these  sappoBitions  are  cootradicied  by  tbe 

fraguienl«  found  imbedded  in  ihe  clay  or  attaclied  to  pieces  of  hardened 

day  of  tbe  muio  compound  as  the  Ciuciunati  blut-  marl,  and  nill  more  by 

Ibe  dc«cril>ed  cliankcters  of  these  plantB. 

PnoTOSTioMA,  Lesqx. 

Tbls  Generic  name  is  provisioiialiy  admitted  for  the  description  of  fl^i;;- 

inia  of  stems  whose  relation  to  spedcs  of  SigiUaria  and  other  types  of 

geiwbiis  of  Ihe  Dvvouiiu)  and  tbe  Carbonifuroui  is  surmised  from  Ibe 

laboidal  form  of  the  scars  or  bolsters  marked  upon  their  bark.     This 

n  i*  very  commonly  seen  ugMin  plants  of  this  kind.     It  cliamcterizea  in 

mnlilple  mure  or  lew  definite  tniDsfomiationa,  the  impressions  of  the 

Mlltne*  nf  the  points  of  iiituchnient«  of  simple  leaves  to  aienis,  branches  or 

HlPinks  of  trees  of  the  old  formations.    Therefore,  it  would  not  be  siirpris- 

o  find  it  ulready  traced  upon  Silurian  woody  stems  or  brnnchea.     The 

Slice  of  lliose  original  marks,  as  long  as  they  are  iioi  defined  by  the 

lIHrular  scnrs  in  the  middle,  is  not  possible     This  is  implied  by  ibe  name 

|ad«r  wbich  the  remains  are  described. 


PnOTOHTIOMA 


ES.  Sp.   t 


PJ./.JIfl.  7-8. 

BrsacbRa  or  stems  cylindrical,  acareely  6attened  by  compression  ;  sur- 
beevMrkiKl  by  rhomboidal  cicatrices,  enlarged  on  llie  sides,  contiguous  and 
..inapiral  order,  with  indiatincl  impressions  of  oval  vascular  scars  in  tbe 
ldl«. 

to  tbia  speciQc  form  three  specimens,  two  of  which  are  figured 

,  Tlie  fragment  of  branch,  fig.  7,  is  represented  in  its  natural  size.    It 

■lightly  obliijuely  compressed,  and  thus,  the  lateral  bolsters  are   some- 

Thai  disHgured  on  the  two  sidi^s.  and  displaced  from  their  norinnl  position. 

|3iii  on  Um  tMx  an  seen  In  fig.  7  and  7  a,  tbe  scars  are  preserved  in  their 

d  BfnuigemenL    Even  the  central  vnscular  [mints  are  distinctly  seen 

in  Ibe  middle  of  nome  of  the  bolsters,  though  ihe  whole  impreasiou  is  of 

Sonne  somcwlint  obliterated  by  erosion  of  the  mould,  or  by  decomposition 

nioc.  AWEB.  PHiun.  80C.  vn.  100.  v.     frirted  nov.  8,  1877. 
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of  the  vegetable  CragmeDla  embedded  into  the  clay.   Another  specimen  n 
figured  is  larger,  seveQ  centimelars  in  diameter,  nine  cenlimetets  lUDf 
neurly  exactly  cylindrical,  with  irregular  more  or  Ices  distinct  ribs,  iiMt4c 
croBswise  by  large  wrinkles  or  irregular  protuberances,  whicb  do  t 
show  any  distincl  relation  of  form  and  position  Iwlween  thero.   Therefow 
both  these  fragments  are  identified  merely  by  their  cylindrical  sliape,  i 
resenting  stems  or  branches,  and  by  lUeir  common  liabitat.   The  compel 
of  both  is  exactly  of  liie  same  matter,  a  liard  bluish  clay  or  marl  mixe 
with  grains  of  coarse  snnd.     This  compound  has  taken  the  plac 
woody  matter  destroyed  by  maceration,  and  therefore  nothing  is  left  a 
the  original  vegetable  fhtgment  but  the  outline  of 'the  stems  and  the  im 
pression  of  the  scars  of  the  iHirk. 

Tbe  fact  of  th<^  total  disappearance  of  woody  fibres  In  fossil  s 
cannot  afford  an  argument  against  their  reference  to  land  plants :  for  c 
in  the  coal  raeasuri-s,  Irnnkti  itf  SigiUaria,  Lepidoiendron,  etc.,  ue  rer 
often  recognized  in    sandstone   merely  by  cylindrical    outlintis    of  t 
trunks,  and  impresslonaofthe  scars  of  the  sur&ce  nf  the  bark.   This  m> 
of  petrification  is  general  fbr  isolated  fragments  of  wood. 

As  related  to  the  same  kind  of  vegetable  we  have  a  fragment,  fig.  8{ 
found  near  Cincinnati,  in  strata  of  the  Cincinnati  group,  and  which  o 
firms  the  reference  of  the  specimens  discovered  by  Dr.  Scovillc  botii  1 
the  locality  niunud,  Longstrcet  Creek,  and  also  to  the  formation  of  t 
Cincinnati  group.  This  epecimea  at  the  same  time  represeola  mora  ei 
dently  the  SigiUaHoid  character  by  its  rliomboidal  form,  the  cicatricea  an 
their  position  In  spiral  being  still  more  distinctly  seen  than  in  fig.  ' 
though  the  piece  of  bark  whose  impressiim  is  so  well  preserved  baa  bee 
apparently  flattened  by  comprt-ssion.  No  trace  of  vascular  scars  ia  r 
marked  however.  These  scars  are  generally  erased  in  specimens  wha 
surface  bark  has  been  decom[)osed  and  destroyed. 

Ah  remarked  above,  cicatrices  of  tite  same  character,  ollen  without  cei 
tra!  points,  are  seen  on  the  surface  of  the  bark  of  AHuia,  Leptophlem 
Thonibkum.  Sigillaria  BrarAii.  8.  Dt/rancii,  and  other  species  of  tbe  oc 

I  have  a  remarkably  fine  branch  of  an  Ulodfniron  from  the  Cannel  C 
of  Pennsylvania,  which  bears  outside  cicatrices  exactly  like  those  offlg.  ' 
with  oval  ceniral  vascular  scars.  The  size  of  this  branch  is  aboal  t] 
same,  for  it  measures  twenty  centimelere  in  lengtli,  and  is  only  twen) 
two  millimeters  broad,  though  slightly  flattened.  Its  impression  iai 
cannel  coal  is  perfectly  distinct.  Hence  the  objection  against  Ilie  referana 
of  the  specimens  of  the  Silurian  to  land  plant  on  account  of  their  < 
size  is  groundless. 

On  tbe  reign  of  organized  beings  to  which  these  fragments  are  refenbl 
there  can  be  therefore  no  doubt,  for  considering  merely  the  sise  of  tl 
stems  and  their  cylindrical  form  they  evidently  represent  jilants. 

The  question  is  therefore  ou  the  relation  of  the  stems  to  land  or  mftrti 
plants.  Besides  the  authorities  which  have  been  quoted  as  regaiding  ^ 
evident  the  relation  of  these  fossil  nmiains  to  land  plants,  the  aruilogy  I 
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tlie  characters  described  and  their  comparison  to  those  of  some  vegetable 
z>f  the  coal  is  eyidence  of  their  nature.  And  though  these  remains  have 
found  in  old  formations,  wherefrom  as  yet  no  trace  of  land  plants  had 
obtained,  the  doubt  on  that  score  is  now  removed  by  the  discovery 
of  other  plants  of  the  same  kind  in  the  Lower  Silurian  of  North  America, 
suid  stiU  more  by  that  of  a  Fern  in  the  Lower  Silurian  of  France,  the 
schists  of  Angers,  which  seem  to  be  related  by  synchronism  to  the  Cin- 
cnnnati  Group.* 

On  the  character  of  this  American  formation,  T.  A.  Miller  remarks,  in 
liis  Catalogue  of  American  Paleozoic  fossils,   "that  in  the  Western  States 
of  North  America,  where  the  Utica  Slate  is  absent  from  the  Hudson  River 
Group,  the  upper  part  of  the  Lower  Silurian  is  generally  called  the  Cincin- 
nati Group.    Its  strata  exposed  in  Ohio,  Indiana  and  Kentucky,  do  not 
exceed  one  thousand  feet  in  thickness.    The  lower  part  is  probably  the 
equivalent  of  the  upper  part  of  the   Trenton  Group.     The  remainder 
belongs  to  the  Hudson  River  Group.     The  total  thickness  of  its  exposure 
scarcely  exceeds  one  thousand  feet. 

Some  of  its  characteristic  fossils  as  Bellerophon  bilobatus,  Strophomena 
aUernata,  Zygospira  modesta,  Leptena  sericea,  Buthotrephu  graeilts,  Bey- 
richia  ehambersi,  Calymene  seiuiria,  Isotfltis  gigas  and  /.  megistos,  pass 
entirely  through  the  Group.  Trinueleus  concentricus,  Triarthrus  becki, 
Orthis  multisecta,  0.  emacerata,  Streptorhynchua  hallia,  Ambonychia 
beUisiriata,  Modiolopsis  cincinnatiensis,  CycloconcTui  medlocardinalis, 
lAehsnoerinus  crate rif or mus,  and  Ghetetes  (?)  jamesi,  are  confined  to 
the  lower  half  of  the  group.  Olyptocrinus  decadaetylus,  O.  dyeri,  Q. 
nsalli,  Q.  fornshelli,  Liclienocrinus  tuberculatui,  Streptorhynchu8  fllitexta, 
8.  subtenta,  8.  sulcata,  8.  sinuata,  8.  nutans,  Orthis  insrulpta,  0.  subquad- 
rata,  Rhynchonella  capax,  R.  dentata,  Gypricardites  haynesi,  Anomalodonta 
ffigarUea,  A.  alata,  Anodontopsis  mtlleri,  FavUtella  stellata,  Tetradium  fib- 
•  ratum,  and  8treptelanma  corniculum,  are  found  only  in  theupper  partof  the 
group.  Some  fossils  occupy  only  a  few  feet  in  vertical  range,  as  Orthis 
insculpta,  Orthis  retrorsa,  0.  emacerata,  Olyptocrinus  nealli,  and  8trep' 
torhynckus  sulcata. 

This  formation  is  composed  in  its  whole  of  alternate  layers  of  blue  marl 
and  limestone  of  variable  thickness,  the  limestone  layers  rarely  attaining 
one  foot. 


♦Since  the  preparation  of  this  paper,  I  have  received  from  Rev.  H. 
Hertzer,  15th  Oct.,  1877,  three  small  specimens  distinctly  related  to  the 
fragments  described  above  by  the  characters  and  disposition  of  the  cica- 
trices of  the  surface,  but  greatly  different  by  the  form  of  the  bodies.  One 
of  them  is  comparable  to  our  figure  8.  It  is  a  little  larger,  convex  on  the 
surface,  and  seems  part  of  a  branch.  The  two  others,  both  of  the  same  size, 
resemble  gibbous  tubercles,  or  rather  small  door  knobs,  four  to  five  centi- 
meters in  diameter,  with  border  rounded  and  the  upper  surfoce  flat  or 
silgfatly  convex.    One  of  them  has  in  the  middle  a  scar-like  depression  re- 
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n  the  coal  by  very  U: 


The  scbiele  of  Oalj/miaf  TnnUini,  wlinre  llie  forn  nientiUDed  ubuve  ir 
recently  discovered,  have  heen  considered  by  Dufrenoy  ashd  upporenemb 
of  the  Canidoc  aiindslono  of  Qrual  Britain.  The  CinciDDHti  Qniup 
gencmlly  referred  \.o  this  rormntion.  Its  relfttioD,  bnwevcr.  \o  the  schil 
of  Angers  is  noi  positively  rtnoil.  The  preponderance  of  ep«ciee  of  Cai 
men*  like  C.  ntnaria ;  of  analogous  Genora,  Triart\rut  btekt,  etc.,  i 
common  in  the  blue  shale  of  ilie  Cincinnati  epoch,  aeem  lo  indicate  «  da 
relotliin  between  both  formalionaof  Europe  and  of  America.  Tli* 
tlon  of  fusBils  considered  characteristic  of  the  Cincinnati  group  insj 
by  ciimpaHann  more  poeiiive  evidence  of  the  geotogioal  relation  of  tt 
Btruta  where  the  first  Biluriun  remains  of  land  plants  luve  lieen  found. 

It  i«a  remarkable  fact  that  the  character  of  ilieso  Silurian  planlB.  dea^bi 
abore,  givt^uslikeamicrocoiiniicitlrepresentationnfthf  flora  of  the 
Ifenms,  so  simple  and  at  the  same  time  so  admirable  in  tlio  multiple 
dfrisiona  of  lis  Bptcific  forma.     The  coal  flora  is  a  cunipound  inuatly 
VBBU>ilar  cryplo^mnus  plants  :  Xycopodiacte.  Fcm 
of  some  PliiGDugnmous  GymnuspermB  whose  tyjieii 
la  the  Cycndete  or  to  the  couiffrs. 

We  now  have  repreeenl«d  in  (he  Silurian,  - 

lat.    The  Lyeojtodiaeia.  by  species  of  Ptllophit'io 
primitive  Ij)h'B  of  the  Lepidndtiedrie,  reprtfsenled 
trees  diBtribtited  in  a  number  nf  generic  and  apeciflc  divisions. 

3d,  The  Ferns,  by  &  species  related  lo  Paleoiilerit  uHo  the  group  or' 
SauToplerida  which  makes  tlie  ti  ncsl  nod  most  ciimmnn  species  of  the  C< 
The  fern  of  the  bcIiIbIs  of  Angers  is  named  EopUrUi  An4efiarer*i» 
Saporta.  wlin  discovered  it. 

8d.  The  Caltimarur.  by  Sphenophj/Hum  and  Annularia;  these  fnnnill 
two  sect  inns  related  to  the  Eq-iiUetaesa,  but  whose  vegetable  alBaity 
not  satisfaclorily  ascertained.  They  represent  CryptogamuusacrogiMisUK 
the  ferns. 

Stb.  The  Siijitlarix.  pluced  by  some  authors  us  an  order  of  |diia 
between  the  Conifers  and  the  Cycadcic,  or  representatives  of  the  Phcn 
gamouB  i^ymnusperm.  We  hnve,  ii  seems,  a  species  of' this  group  la  Ik 
Prototli-jma. 

The  Cordaiten  now  are  considered  Conifers. 

From  the  preponderance  of  large  fossil  trunks  of  Conifbrs  In  the  Dm 

semblin^  the  |Ki1nt  of  attaclimeni  of  a  tun  of  leaves.  Both 
around  on  the  Imrders  and  uix>u  the  top  surface  by  rhonilmidal  ci< 
in  spiral  order  like  those  of  our  figure  7.  Some  of  tliese  especially  tXei 
the  border  ore  deep  and  have  very  dlaiinct  ccnlml  m.iramilla-  like  points 
vascular  scnrs.  These  organiied  bodies  are  aiiuched  to  broken  pieoea 
Silurian  limeslone,  bearing  upon  the  lower  part  fragmenia  of  small  mut 
mnlluskB.  This,  together  with  their  shape,  their  cuovex  or  flattened  « 
face,  seems  to  prevent  their  reference  lo  SigilUirtaid  plants,  Thef  loi 
however  like  miniature  trunks  at  OyeaiUtt,  which  for  many  of  IheirBpao) 


liMi  nne  may  cxjieci  10  And  remains  ul'  tbe  Tine  riiinily  in  older  forma- 
llona.  WUen  lli  ere  fore  we  get  (Vom  the  SilumiiB  fnguienls  of  leavu  of 
Cordattf  (a  probnhle  discovery,  for  tliey  huve  been  fuund  abundant  in 
Ibe  DuTimUn)  weeliull  lutreall  the  i^ttGDtUI  types  of  tlie  plants  of  the  Car- 
btaifemus  dura  Hlri'ady  repre(«nted  in  the  oldest  pnleozoie  times. 


0/  Fangw  rcftnllg  di»<-oBtrtd  in  the  nhnleiof  th-  Dnriingl'in  Caul 
LoTttT   Proiluetiet   Coal    Mt'iiuns.    Al'Biihan!/   Eirer   ."^eriei)    at 
miulton,  in  Beater  Ci/vnTy.  Ptnnnylri'inin. 


Bt  Lbo  Lbhqurreux. 

b«fi>r»  the  Amtrif-ia  Pkiimophieal  SncUly,  October  10,  1877.) 

0  discovery  of  a  fSirt^ut  in  cimDectian  with  plimts  of  the  coal  meaa- 

it  less  ivniarkiible  [liun  that  of  land  plitnts  in  the  Silurian. 

LiDdle;  and  IIiiIIod.  in  ihcir  Fossil  Flora  of  Euglaod,  lStil-38,  hiiTe 

r«[j»Kn'«l  ([ilate  Ki  of  the  tirst  volume)  a  kidney  shaped,  round,  flattened 

body,  nboso  oniline  and  Burfare,  marked  by  zonesofaltemaledensity  and 

oolering  along  ihc  Imrdrrs,  recall  soinewltat  the  characters  of  some  of  the 

hard  F"ni/i  ^ceii  upon  old  trunks  of  the  f<>rcsts  at  the  present  time  and 

known  as  I'olgpuret,  Boltt»,  utc,,  or  gencmlly  called  Speingt- Miuhroomt. 

^^^-ffbl  cbaraciura  of  this  foesil  iirganism  are  so  uncerlain  that  the  authors 

^^HMntelre^  tb'iugli  applying  to  it  the  Qenuric  name  of  Polj/porilri.  consider 

^^^^pwr  diKibtnil  its  reference  to  the  vegetable  kingdom. 

^^^^Rlr.  Bowman,  the  discoverer  to  whom  the  species  is  dedicated  as  P.  Boa- 

^^^miitHi,  remarks,  tliat  one  of  his  specimens  might  be  taken  lor  the  scale  of 

'  rtah  or  iif  some  great  Saurian.     Bince  that  time  no  kind  of  remains  refer- 

•Jile  to  Fangi  has  been  seen  in  the  coal,  except  one  specimen  found  in  the 

Anthracite  measures  near  Poitsville.  Pa.    It  Is  apparently  identical  with 

^^    English  apncios  and  does  not  aflord  any  mori!  light  upon  its  nature. 

ThU»  (pudmcn.  however,  contradicts  by  its  habitat  its  reference  tii  the 

(aiina)  kingdom,  as  no  remains  of  this  kind  arc  found  in  the  Anthracite 

■i^aAurts  of  Pennsylvaiiia. 

R  «ii  ilierc  are  in  the  TiTiiary  Lignilic  of  Uie  Rocky  Mountains  some  clay 
ti««lsaiiMuciated  wllhcnal.  wherein  are  intercallatedshaly  fragments,  colored 

■**■«*,  at  our  cpopli,  globular  or  button  like  stems  impressed  wiiii  clcatricea 
'"  l«*Tf«.  and  winieliuies  flattened  and  depressed  at  the  top  toward  the 
*'*>Wal  axis,  where  the  tud  of  leaves  is  coming  out.  I,f,  therefore,  such 
*ii*il«gy could  be  admitted,  these  specimens  would  conflrm  the  opinion  ad- 
'M>c«l  in  ennsiiluring  the  pnilialile  reference  of  the  branches  Inscribed 
*''*^Vi>.  But  this  sujfgustion  la  too  liazanlous  in  its  application  to  remtuns 
lOTitid  In  conni^ticm  with  Silurian  limestone.  For  after  all,  these  remark- 
>l>le  ftagmeuid  may  altogether  represent  one  of  those  organisms  like  Uphaa- 
cUn,  Dittgophytum.  etc.,  whose  nature  seems  to  partake  of  the  cliantcler 
ol  lonil  uid  marine  vegetables,  and  whose  relation  is  still  unknown. 
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in  concentric  zones  by  penetration  of  iron  in  such  a  way  that  they 
exactly  represent  the  appearance  of  the  fossils  described  by  the  English 
authors.  The  zones,  about  two  millimeters  wide,  are  of  different  hardness, 
and  the  sofl  white  ones  being  more  easily  disintegrated,  they  form  a  series 
of  alternately  elevated  and  depressed  concentric  bands,  similar  to  those 
described  as  characters  of  the  Polyporites  of  the  coaf. 

However  this  may  be,  we  have  now  from  the  Carboniferous  a  fossil  plant 
which  is  by  all  its  characters  positively  referable  to  the  Fungi,  This  plant 
which  was  discovered  under  the  bark  of  a  Sigillaria  is  referable  to  the 
Genus  Rhizomovpha,  a  fungose  substance  which  even  until  the  present 
time  has  very  rarely  been  recognized  with  organs  of  fructification,  and  is 
therefore  admitted  as  a  kind  of  myctlium  or  as  the  first  stage  of  the  life  of 
a  fungus.  Species  of  various  and  numerous  forms  of  these  vegetable  organs 
are  commonly  found  under  the  bark  of  trees  or  between  layers  of  decaying 
wood  in  the  forests,  and  some  have  been  described  under  different  specific 
names. 

RhIZOMORPHA   SiGILLARLfi,    Sp.  UOV. 

PI.  I  fig.  9. 

Stem  flattened  irregular  in  form,  round,  polygonal,  elongated  and  linear 
or  amorphous ;  branches  diverging  all  around,  either  simple  or  forking, 
even  anastomosing  in  various  directions,  inflated  towards  the  top,  club 
shaped  and  obtuse  or  slightly  flattened  by  compression,  and  marked  upon 
the  surface  by  a  netting  of  narrow  wrinkles  resembling  veins  and  their| 
divisions  in  veinlets. 

The  figure  exactly  represents  the  specimen  which  botanists  will  easily 
recognize  as  bearing  the  appearance  of  some  of  our  present  so-called  species 
of  Rhizomorpha-  The  surface  wrinkles,  distinct!}' seen  in  fig.  9  b  enlarged, 
seem  to  liavel)een  produced  by  compression  and  contact  of  an  upper  layer 
of  bark  reposing  upon  them.  In  their  normal  state  tlie  same  appearance 
is  remarked  upon  living  forms  of  these  Fungi.  It  is  the  same  with  the 
flattened  body,  the  mode  of  brandling,  tlie  difl*crent  size  and  length  of  the 
branches,  whicli  are  evidently  widened  and  modified  in  their  form  and  di- 
rections according  to  the  space  left  under  the  bark  for  their  development. 

Though  no  doubt  could  be  entertained  about  the  relation  of  this  or- 
ganism, wliicli  was  discovered  in  detaching  the  upper  layer  of  bark  of  a 
Sigillaria,  I  nevertheless  referred  the  matter  to  the  opinion  of  some  of  my 
corresponding  friends,  to  whom  I  sent  the  figure  of  the  plant  in  order  to 
liave  every  jwssible  evidence  on  this  subject.  Among  others  Dr.  Casimir 
Roumegu<^re  of  Toulouse,  France,  wlio  has  large  collections  of  F*un(i% 
and  who  is  known  by  numerous  scientific  memoirs  on  this  difficult  branch 
of  botany,  answered  my  request  by  the  communication  of  many  specimens 
of  the  diff*erent  forms  of  Rhizo/norpha  of  our  time  whose  characters  are 
comparable  to  those  of  the  fossil  one.  Remarking  on  its  relation  as  far  as 
it  could  be  recognized  from  the  figure  of  this  organism  (the  same  as  that 
reproduced  here)  he  sa^s  :  I  was  extremely  interested  by  the  examination 
of  your  Rhizomorphd  Sigillarux  and  startled  by  the  appearance  of  structure 
which  seems  to  relate  that  American  fossil  organism  to  European  con- 
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genera  ;  I  have  especially  examined,  in  comparison,  the  described  forms  of 
Bhu&morpha  subcortiealis,  where  I  find  characters  which  have  removed 
my  first  hesitation  in  regard  to  your  views.  One  of  these  forms,  the  teredo 
of  Persoon,  has  few  ramifications,  nerves  anastomosing,  and  the  primary 
branches  are  flattened,  enlarged  and  rugose  as  in  the  fossil  specimen  fY-om 
Cannelton.  The  form  latissima  described  by  Kick,  in  the  flora  of  Flanders 
fh)m  under  the  bark  of  Betula  alba,  has  a  flattened  body  resulting  from  the 
impression  or  cohesion  of  some  stems,  etc. 

From  the  specimens  communicated  to  me.  most  of  the  forms  of  R.  sub- 
c<yrtiealis  present  the  mode  of  anatomosis  in  abnormal  direction,  as  seen  at 
the  base  of  the  branch  c.  Others  have  a  flattened  stem  when  unfolding 
under  some  closely  pressed  piece  of  bark  ;  but  the  branches  generally  take 
their  cylindrical  form  when  they  come  to  more  space  especially  where  air 
is  accessible.  Though  it  is  always  difficult  to  find  the  top  of  the  branches 
they  are  generally  inflated  or  club-shaped  as  in  the  fossil  specimen. 

Dr.  RoumeguSre  adds  to  the  dry  specimen  a  figure  of  B.  subcorticalis, 
which  represents  a  stem  flattened  and  enlarged,  as  is  the  body  of  our  fossil, 
with  branches  bearing  at  the  surface  small  tubercles  composing  a  false 
peridium,  one  of  which,  more  advanced  into  maturity,  has  produced  a  club 
shaped  body  identically  similar  to  those  of  Hilaria  digitata,  an  autonome 
Fungus,  This  production  has  been  as  yet  very  rarely  observed.  Except 
that  the  ramifications  of  the  branches  of  that  living  species  are  longer  and 
not  inflated  at  the  top,  which  is  not  discernible  in  the  specimen,  the  fossil 
form  is  remarkably  similar  to  it. 

I  received  also  from  Professor  C.  H.  Peek,  of  Albany,  some  specimens 
of  Rhizomoirpha  more  or  less  representing  the  character  of  B.  Siyillaria. 

No  fossil  plant  published  until  now  from  any  of  the  geological  forma- 
tions of  Europe  or  of  America  has  any  relation  to  this.  In  Sternberg,  Vers., 
Aphlebia  tenuiJoba,  represented  in  Vol.  II,  pi.  Iviii,  fig.  2,  might  be 
quoted  as  bearing  some  relations  to  the  plant  of  Cannelton  by  its  branches 
irregularly  diverging  from  an  enlarged  amorphous  central  nucleus.  But 
though  this  species,  a  mere  variation  of  A.  adnascenSy  Pr.,  represents  a 
parasite  plant,  it  has,  like  the  others  described  under  this  generic  name,  a 
distinct  system  of  nervation,  according  to  which,  the  divisions  of  the  pri- 
mary stems  are  in  an  outside  or  upward  direction,  and  therefore  do  not, 
and  cannot  anatomose  either  in  right  angle  or  in  abnormal  direction,  as 
is  the  case  with  plants  of  cellular  tissue.  Thus  we  would  have  only  for 
comparison,  outside  of  the  Fungi,  marine  plants  or  Fucoids,  and  of  course 
the  presence  of  marine  plants  in  connection  with  Sigillaria,  even  under 
the  bark  of  trees  of  this  kind,  is  an  impossibility. 

Habitat.  I  found  this  vegetable  organism  in  shaly  cannel  or  cannel  shale 
of  the  Cannelton  coal,  of  Beaver  County,  in  company  with  the  proprietor, 
Mr.  I.  F.  Mansfield,  who  in  pursuing  systematic  researches  for  fossil  remains 
has  obtained  a  remarkably  rich  series  of  rare  and  new  species  of  plants  of 
the  Carboniferous.  The  character  of  a  rib  of  Sigillaria  is  easily  recog- 
nized upon  the  figure  of  the  specimen,  which  bears  also  one  round  scar 
of  the  under  surface.  The  upper  layer  of  bark  transformed  into  coal 
broken  in  small  fragments  to  fully  expose  the  fossil  Fungus. 
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Two  u«arl7  complete  crania  of  this  sprcieB  found  by  Mr.  Blernlwrg.  o. 
able  me  to  give  tbe  genua  a  deflnile  iiosilion  in  iLc  sysiero. 

The  prefrontals  liavc  »n  extensive  mnlun!  contnnl,  and  extend  to  the  e 
ternitl  nares,  wliero  they  are  somevdiui  contnictod  by  the  superior  pro-] 
cesses  of  the  maxillary.     They  descend  to  Ibe  vomer,  and  am  extensively  I 
in  contact  with  it.   There  are  no  distinct  uusul  boncB.    LAchrymal  foraioea  j 
rather  small.  Tbe  temporal  fossa  is  extensively  roofed,  and  the  suiiraocolp- 
tl»1  crest  much  produced  backwards. 

The  posterior  narcs  are  rather  anterior,  and  are  separated,  and  not  I 
anderroofed  by  the-  osseous  vomer.  This  element  expands  In  front  of  Ui4'  I 
nares,  where  it  separates  the  maxillaries. 

A  foramen  aepanitea  the  ma.xillaries  from  the  palatines,  and  the  ectop-  I 
terygoids  expand  laterally.  The  superior  alveolar  eur(iicc  is  wide,  and  I 
sligbtly  concave.  The  external  border  is  elevated  and  acute,  and  the  toner  "f 
border  is  slightly  prominent  and  Is  rouglieoed. 

Tbe  characlers  above  adduced  show  thai  the  genus  Totoeluty*  is  one  of  *l 
■  he  Cri/ptodira,  and  that  it  is  distinct  from  Eiifla»tr»  jCope)  of  the  creta* 
ceotia  No.  6.     In  that  genus  the  posterior  nares  are  undcrrun  by  a  pnxluc- 
tiun  of  the  vomer,  and  the  alveolar  faces  of  tmlh  jaws  are  much  wider. 
The  general  form  of  the  skull  of  To^oehelgn  is  much   like  that  of  luuty   1 
Trio'iychida,   but  from  tiieso  the  characters  of  tbe  marginal  bones  nf  the   I 
carapace,  and  the  form  of  the  extremities  separate  it. 

ICHTHVODGCTES   OflOtlKAMtlB    Sp.    UOV. 

This  largest  speciw  of  the  genus  is  represented  by  it  riglit  preiunxlllary  J 
and  a  large  part  of  tbe  maxillary  bones.  The  alveolar  border  is  coqi 
at  the  anturior  part  uftbe  latter,  and  then  becomes  convex.  Thepuxil-^ 
lary  border  is  incurved  at  its  anterior  cxircmiry.  so  that  the  line  of  leeib  ia'l 
turned  inwards  as  well  a»  strongly  upwards,  the  middle  part  of  Ibe  borderf 
being  the  most  prominent.  In  this  respect  it  differs  from  the  otber  ape 
where  the  anterior  part  of  the  alveolar  border  is  liie  most  promineat.  Tbajl 
Ulterior  liorder  is  sigmuidally  cnrvcrl,  and  tbe  vertical  diameter  is  twica-f 
tbe  transverse.  The  premaxillury  leeth  number  tbirtecji  and  are  sora«wh8tf 
compressed  so  as  to  linve  opposed  culling  edges;  they  are  wilbont  grooves  J 
or  ridges.  Tbe  maxillary  teetb  are  round  in  section.  The  posterior  maiU-.| 
lory  condyle  is  not  protuberant,  and  is  decurved  anteriorly.  Tbe  maxil- 
lary underlaps  tbe  jiremnxillary  io  near  iis  anterior  border. 
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M»aturtmtnU,  >l. 

Deplfa  of  maxillary  Lehinil  coodytf 047 

ut  ■■      053 

■'  preniiixilliirj' 089 

Length  ■'  at  middle 087 

Foiir  flinciioml  maxillariesin , 020 

HiIb  species  Is  dcdlcnted  to  my  fHend  Pnif.  G.  Brown  Onode,  nf  Uiddle- 
L  Cuon.,  coltaborulor  uf  tli«  Smitlisoaiun  iiistiluliun. 
■  Bwy  bete  state  that  anolber  very  distinct  species  of  lliis  geaus  Is  the 
rfiiaiin  (Pai-lheui  aeevalut  Cope  4t<>  Rejion  U,  8.  Gcol. 
r.Tena.  11.  p.  304).  It  is  charatterizedby  themtennationof  ihebonei 
e  Dice,  and  jaws,  and  tho  small  size  and  large  number  o(  its  teeth. 
It  of  the  maxillary  Ume  are  so  small  as  lu  liecome  Dbeolcte  on  tbe 
irior  bairin  old  individuals. 

e  «mall<«t  species  uf  llie  genus,  distinfniished  by  lUe  attenuated  and 
d  crowns  of  the  leelh.  Il  is  represented  in  my  collection  hy  portlona 
m  dentATj,  {Hirasphenoid.  and  other  bones.  The  teeth  on  the  anterior 
>r  tlie  denlJtry  bone  are  nearly  round  in  section,  and  their  enamel  ia 
TUo  crowna  are  curved  inwards  towards  the  apices,  which  are 
and  acute.  The  anterior  tooth  is  on  tbe  extremity  ut  tbe  dcnlnrj. 
wlaionil  procesBta  uf  the  parasphenold  are  wide  and  Bal,  and  are  pierced 
■1  ihe  boM  by  ibe  ii«ual  iwo  foramina.  The  interorbilal  [lortion  or  the 
iMne  i*  concaTt?  in  lite  svctian  of  its  Inferior  aurface, 

MeaiaT«menlt.  M. 

Lenjrlb  nr  the  rn>wn  of  a  tooth IK)5 

Diamoier     •■        "  "         001 

Fiv«  mandibular  teeth  in 013 

Width  of  pamsphenuid  at  middle (Xit) 

Depth  uf  paraaphonoid  aC  middle (KM 

ti  apeciea  and  tlie  last  described  were  obtained  by  my  assiatant,  C'bas. 
hembcrg,  ftum  the  chalk  of  the  Cretaceous  No.  3  of  Euosas. 
DIXDS  TOHTUS  ^n.  el  sp.  nov. 

Teeth  inserted  in  sliallow  aveoll,  with  the  roots  more  cir 
k«ipaac<1 ;  on  the  puHi«rior  half  of  the  maxillary  bone  unetjually  so.  so 
W  (ilMirodonc.     The  anterior  part  of  the  maslllury  bone  depressed, 
h  nilivriar  nrticuUr  lacet,  and  united  with  the  premailUary  by  a  ging- 

■  genua  is  opiJatently  nearly  allied  to  Partiyrfiuodiit  as  I  have  de- 
In  that  genus  the  anterior  matillary  teeth  are  strongly  pleuro- 
■  and  the  maxillo-premailllary  suture  is  squamoBai.     To  Oricardintit 
t  [irohaMy  hu  referred  the  P.  nheaTfri  ta. 

'.  ^Motf.     Tins  L)  derived  from  a  riglit  maxillary  bone  and  a  nuui- 
\  fxoc.  AMUL  PHliJM,  60C.  xvii.  100.  w.    PRiHTED  NOV.  ao.  1877. 
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ber  of  vertebrse,  supposed  to  belong  to  the  same  individual  by  my  assis- 
tant, Russell  Hill,  who  discovered  it. 

The  proximal  extremity  of  the  maxillary  bone  is  depressed,  both  the  ex- 
ternal and  internal  aspects  presenting  prominent  ribs.  The  inner  rib  soon 
disappears,  and  the  alveolar  border  becomes  interior  in  position,  the  teeth 
then  assuming  a  more  plcurodont  character.  The  external  rib  continuea, 
and  rises  so  as  to  form  the  superior  border  of  the  jaw,  but  continues  to 
have  an  oblique  direction  outwards.  It  is  separated  by  a  longitudinal  con- 
cavity from  the  portion  that  bears  the  alveoli.  The  teeth  are  subcylindric 
in  section,  and  the  crowns  are  acute  and  incurved.  The  proximal  end  of 
the  maxillary  forms  a  condyle  for  transverse  movement,  which  is  divided 
by  a  transverse  groove.     Above  this  groove  the  extremity  is  fissured. 

The  vertebral  centra  are  somewhat  hour-glass  shaped,  and  present  a 
deep  longitudinal  fossa  on  each  side  of  the  base  of  each  neural  and  h^mal 
arch,  which  is  divided  by  a  vertical  rod  on  partition  of  bone,  which 
strengthens  the  arch.  The  arrangement  is  that  seen  in  the  genus  Empo, 
The  sides  of  the  centra  are  marked  with  rather  regular  linear  grooves, 
which  disappear  at  the  contraction. 

Medsurements.  M. 

Length  of  maxilhiry  bone  preserved 066 

Distal  depth Oil 

"      width 005 

Proximal  depth 005 

width 006 

Eight  teoth  in 020 

( longitudinal 010 

Diameter  of  caudal  centrum  <  transverse 009 

(vertical 010 

^longitudinal 009 

Diameter  of  anterior  centrum  •<  transveree Oil 

(vertical 009 

• 

In  the  0.  shearerii  the  dental  alveoli  are  transverse  to  the  long  axis  of  the 
maxillary  bone,  while  here  they  are  longitudinal  or  round  ;  the  bone  is 
more  laminiform  in  the  0.  tortus. 

Anoomius  favirostris  sp.  nov. 

The  characters  of  the  genus  Anogmius  Cope  having  up  to  the  present 
time  rested  upon  but^  one  species  (A.  aratus),  it  is  satisfactory  to  be  able 
to  confirm  them  by  the  study  of  new  material.  This,  which  was  obtained  in 
Kansas  by  Mr.  Sternberg,  consists  of  the  almost  entire  superior  part  of  the 
skulls  of  two  individuals,  one  of  them  with  thirteen  vertebrae. 

The  vertebrae,  which  undoubtedly  belong  to  the  skull,  have  no  lateral 
grooves,  but  the  superior  and  inferior  pairs  of  fossse  are  present.  The 
inferior  fossae  are  separated  by  a  plane  interval  on  the  anterior  cen- 
tra, which  rai)idly  narrows  posteriorly.     The  centra  are  not  elongate  nor 


ooniracied    at   lUc    middle,   anJ    are   sculplurod   wilU   fluu   longitudinal 
groovea. 

Tli«  i;r«iuum  ig  JeprcMed,  and  was  so  in  Wtv.  The  furm  of  the  muzzle 
h  tbp  oxtremiLy  of  on  oval,  at  the  apex  of  which  aro  the  two  short  pre- 
raoxUlaries,  whMo  the  Bides  arc  composed  of  the  long  ma\illarius.  The 
inp  of  tli(^  head  »  ni^arly  smooth,  marked  ooly  posteriorly  by  a  few  delictW 
HMllatiog  grooves  and  dote. 

Thv  inferior  view  dlsplnys  the  romer.  piilatiDe,aDd  mnxillary  tones  with 
Ihcir  myriad  teeth  «a  broase.  Those  of  tjie  mmtillftrius  form  a  narrow 
teod.  ttioae  of  the  premaxillaries  n  little  wider  one.  The  palaiiees  ar« 
long  Iht  bcmea similar  to  those  of  lUi)  Btriti"dat  npiealU,  but  of  less  elongal« 
propiirtiiins,  and  tlie  toetli  ilicy  Iwar  ar*  relalivoly  smaller  Brd  noi  in 
totigitudiiial  TOwsasin  that  flsli.  Tlii'  teetli  of  the  median  line  of  the  pal- 
at«  form  an  elongate  tongue^shaiicd  patch,  flal  and  nciiQiinalc  in  ^ont,  bat 
gtDtly  cnavez.  and  witli  lateral  bevels  more  posteriorly.  The  teeth  it 
•oppilrld  nrv  rery  rlo^!  together  as  on  the  pitlaline  bones.  The  posterior 
ponlon  of  this  patch  is  broken  away.  The  mandibular  ramus  is  not  deep 
mA  lUf  aytupliysutl  Bnr&cc  is  a  reclangulitr  truncation  of  the  nearly  par- 
»llc1  tofarlor  and  superior  edges.  The  teeth  ure  in  many  rows,  the  num- 
ber diminishing  posteriorly.  The  dentary  is  locurTed  to  the  symphysis. 
Thn  pnimaxillary  bone  is  not  smooth  tike  the  others  of  the  cranium,  but 
)iVltl«d  anlcriorly.  and  radialely  ridged  posteriorly. 

Meitturrmenli.  H. 

i   UogiU  of  cranium 103 

Vldtfa  uf  cranium  iKliind 06D 

Lsnglh  of  premaxillary  bone 015 

h  of  the  ilcntary 009 

'   Iiengtb  of  iMlaline  bone 003 

I   Width 010 

'  vomerine  dentate  patch  OtO 

nongitudinal 00& 

I   Dlacaeter  of  a  curvical  vertebra  -i  transverse .OOtt 

(vertical 007 

>  HroLUTOs  Coi<c. 
AlflahiB  ropreseuled  by  an  entire  left  mandibular  ramus.     As  corrcs- 
'^■ngpirtii  arc  preserved  in  the  typical  specimens  ol  A.  aratu»  and  A. 
""TvurU,  comparison  with  these  species  is  easy. 

*''*nimn*iti  Icsh  eurved  than  in  either  of  the  species  mentioned,  indica- 
''HEU  eiiingale  and  wedge-shaped  head.  The  symphysis  is  short ;  deeper 
"*'  "We.  and  but  little  incurved.  The  ramus  is  much  contracted  vertl- 
*'?  It  llie  gWoid  cavity,  which  Is  deeply  impressed  and  decurved  on  the 
'"•""Mb,  having  thus  n  convex  transverse  section.  The  angle  is  re- 
wttsj  lu-jiimj  (In.  glenoid  cavity,  and  also  produced  fur  a  short  distance  in 
■i*'  njlh  tlie  inferior  margin  of  the  ramus,  this  portion  being  seitarated 
^  ■  •ioox  (torn  iJie  superior  process.    The  form  of  the  angle  is  then  that 
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of  »  boiji  Willi  Llie  loe  elevated.    The  inferior  wlgii  nf  Ihe  inferior  prix-'oa*  M 

The  inferior  border  of  the  ramuB  is  thin.     TUc  superior  border  is  thick* 
«ned,  nod  its  tooth  bearing  surface  dtiBcoiids  od  hutb  llie  iDivrnal  and  ex- 
ternal faces  of  the  bone.    Poeteriorly,  lliis  lace  is  jireiicntod  inwards,  bill  J 
thin  toolh-bond  narrows  forwards  on  tliis  side,  and  widens  od  the 
fnce.    Its  g:reatefli  width  on  tlie  latter  is  posterioriy,  an  inch  in  frunl  of  tl 
widest  internal  exposure ;  it  then  gradually  contracts,  its  inferior  boider-l 
rising  to  a  short  distance  behind  th(>  symphyslH. 

The  dental  alveoli  are  small  and  round,  densely  packed,  and  tuh-eqaatfl 
in  siKe.    Near  the  middle  of  the  ramus,  thirty  longitudinal  rows  may  hafl 
counted,    Not  a  tooth  remaius.    A  irausveree  section  of  the  greater  part  o 
the  length    of  the  dentary  is  strongly  convex:    anteriorly  ii  is  flnt- 1 
teued  above. 

M^aiitremtnCt.  M. 

Length  of  ramus 884 

"  tooth  band - 180 

Depth  of  sympliysiB OIG 

"      at  poaleriorendof  tooth  balid 050 

"      at  glenoid  cavity .019 

■■      at  angle 030 

StBATODOS  (IXYTOOON    CopB. 

This  Gsh  is  repreacnled  in  Mr.  Blernberg's collection  by  a  dcntary  bone, 
a  probable  maxillary,  tind  a  portion  of  the  palatine,  both  the  latter  without 
their  exlreiulties.  A  number  of  vertebnt  accompany  llie  jaws,  which  prob-  j 
ably  belong  to  the  same  individual. 

The  denlary  is  narrow  and  cuneiform,  and  rather  robust  for  ita  depth.  J 
The  tooth  band  is  wide,  covering  more  than  half  the  vertical  diameter  of  I 
the  bone,  and  is  bounded  below  by  a  groove.  The  external  fiice  is  convex.  [ 
A  delicate  groove  extends  along  the  superior  margin  just  below  it ;  nod  a  I 
wide  open  groove  commences  behind  the  middle  of  ihc  length  and  above  f 
the  middle  of  Uic  vertical  diameter,  opening  widely  behind.  The  inferior  I 
edge  is  coQiprcssud  and  flat,  and  is  abruptly  distinguished  tcom  Ibe  a 
portion.  The  ayraphysenl  surface  is  short,  and  the  infero-anterior  boi 
produced  into  an  ncute  angle.  The  teeth  are  in  six  rows  on  the  widest  {NUlfl 
of  the  band.  Of  these  one  contains  larger  leetb  than  the  others ;  at  oim,! 
point  it  is  the  second  fhtm  the  external  roargia,  but  its  positiou  beoamiia 
more  interior  on  the  anterior  part  of  the  band.  The  teeth  are  re 
round  in  section,  and  with  simple,  very  acute  apices.  These  are  tranapn-  ] 
rent  aud  vitreous ;  the  reniaiDing  iKirUon  of  the  tooth  ia  opaijue,  and  marked  * 
witli  whitiBli  dots.  At  the  anterior  osireraily  of  the  dentary,  but  two  row»  ] 
of  the  smaller  sized  teeth  remain.  ' 

The  alveolar  fossae  of  the  teeth  of  the  three  interior  aeries  of  the  drntiarj-  J 
hand,  have  a  peculiar  character.  The  internal  half  uf  the  border  lins  short  M 
radiating  lines  touching  its  ciroumfercnco,  but  the  external  half  supporlaa 


».1 


[rope. 


■^ihree  conn-v  lobes  of  dmisc   liwue.     Tlie  Inleml  of  lliesc  ore  divergent 

d  donal  ;  tliH  rnt'dimj  U  narrower,  und  J8  rudial  to  tliii  oii'omafereDce. 

This  structure  does  noi  appear  in  the  alvooUr  foseiu  of  tbe  three  eilernal 

fovfi.     It  Is  probably  a  binge  like  iitlucbmeni  permitting  dovallon  and 

dnpraasioQ  of  the  leeih  uf  tbe  inner  rows. 

.  Tbe  luppoaei]  nutxllUr;  bone  presents  a  wide  open  groove  on  lioth  aides 
IVb«  superior  border  is  convex  in  section  and  not  so  wide  as  the  tooth 
nring  &ee,  wbich  is  slightly  oblique.  But  for  this  obliquity  the  section 
^Would  lie  thai  of  a  T-rail.  The  groove  of  the  internal  face  is  conlia- 
nirther  forward  tlian  that  of  the  external  face.  There  are  six 
t  at  teeth  arranged  as  in  the  dentary  bone,  but  in  reversed  order. 
The  fragment  of  palatine  bono  is  densely  parked  with  teeth,  which  are 
'nger tlian  those  of  the  Jaws.  Their  apices  are  us  lu  the  latter,  simple. 
V  of  one  lu>rder  are  longer  than  those  of  the  other,  and  the  alveolar 
B  at  these  (the  outy  onu«  I  can  aoc)  bear  the  three  adjacent  tuberosi 
ll«B  aburp  (Irscrilied. 

The  vwtcbrn'  considerably  resemble  those  of  Empo.  Their  centra  In 
IkiUi  alxtominnl  and  caudal  regions  are  elongate  and  contracted  niudially 
There  is  a  shallow  longitudinal  groove  at  the  bases  of  the  neunil  and 
lunnuil  an^hes,  which  are  divided  vertically  by  a  mediiin  rib-like  butlreas- 
Tlie  median  laletui  portion  Is  smooth  or  noarly  so. 


M- 


T.ci>gth  of  dentary  boni-  preserved O650 

Depth at  middic 0080 

"         "  dentary  tuolU  baud  at  middle 0U5U 

at  symphysis 0045 

Length  of  maxillary  bone  preserved OS'W 

liwtl 004.1 

Depth     ■■        "         at  middle 0000 

Width    ■■ 00-tO 

-■  (mlalitie  bone 0100 

^longitudinal OlSO 

>i>ler  iif  an  ii1«lomin»l  vprlobro   -J  tmnstrorBB OlliS 

/.vertirsl 0135 

^lis  apecica  <liirerB  from  the  S.  apieiilu  in  the  simple  form  of  tbe  apices 
t  Ou  teeth,    The  tyiw  sporimen  is  much  smaller  than  that  uf  S.  npieatin. 
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Deieriplioni  of  Bxtin>-t  Vertebrate  from  the  Ptrmian  and  Trum 
maiio^h*  of  l/i»  United  SiuUi. 


(Meetini/  of  tht  Am 


Ry  E,  D.  Copk. 

a  Philaiophieal  Soeittg.  NoremAer  id,  1877.) 


TboTrUaaic  forraation  o(  Norlli  AmBrio*  Una  yleltled  nisoy  of  ihe  ra] 
Ullan  tyiies  wliicli  cliArnct.erize  the  NoriKon  in  otliur  parts  at  llie  world.    \ 
lAbyrtRlhodiiat  has  bucn  recogni7«d  in  Nortli  Ciiroliua,  »bA  I  L&vg  deM 
mined  ibe  cxieterice  uTthe  geniiH  Beludon  In  the  rurmatinn   in   Italh  til 
Btaie  and  PennHylvaniit.    <  If  Dinotanria  ibrue  types  occur  in  both  I 
and  North  America.  The  Pnlitotnurvi  of  the  former  country  h  reprcaenu 
by  iho  American  Gleptynavrut.  iinrt  Zitnclodnn  is  suinewhAi  similar  in  dei 
tal  characters  to  the  Znfomua  of  North  rHrnlinn,     Of  gcnum  villi  cni 
pressed  teelh  nhich  hive  a  Isnliculur  section,  and  hoth  edgos  den^GoUU 
Bathygnalhut  lias  been  found  in  North  Americs,  und  Oladiodon 
atoitiarai  in  Kurope.    This  type  has,  however,  tMica  wnuting  herelofoi 
ftum  the  extinct  Triassic  fuunn  of  PcnnsylTiula  and  North  Curolinn.   ' 
present  communicstion  introduces  it  for  the  Arsl  time  from  the  fonn 
Stale,  under  a  form  geoericajly  diSercnt  ftom  uny  of  Uie  preceding,  a 
with  the  name 

Pal^octobus  a 


Tlie  specimens  on  which  this  determination  rests,  were  founil  by  n 
friend  Clinrles  M.  Wheatley,  A.  M.,  In  one  of  his  copper  pyrites  mint 
The  most  characteristic  arc  two  teeth  which  differ  somewhat  from  rm 
other  ill  G)rm.  One  uf  thitm  has  a  greater  transversa,  and  less 
rior diameter,  indicating  an  anterior  position  in  the  series.  Theother 
more  compressed,  and  presents  a  greater  anteroposterior  width.  Judgio 
by  ibe  analogy  of  the  genus  LasUtpt,  this  tooth  occupied  a  position 
rior  lo  tlie  flrst  one.  The  two  were  found  in  close  proximity,  thougb 
in  actual  conljict,  in  a  Oaglle,  art'illaceous  portion  of  the  copper- 
r<ick. 

The  profile  uf  the  anterior  looth  is  reg;ulariy  conic  with  a  slight  recur 
tare,  which  is  not  seen  in  the  apex,  but  in  the  basal  portion  of  the  av 
and  in  the  root.    Tiie  seciion  is  aimoat  semicircular  at  all  points,  but 
Inner  and  flatter  face  Is  slightly  convex  ;  rather  stronxty  so  at  the  vff 
The  deniiculation  of  the  edges  is  minute,  measuring  M.  .1)0033.     It  e 
tinui's  to  the  base  of  ilio  crown  iNith  fore  and  aft.    At  Uiis  fiolnt  the 
arc  as  elsewhere,  at  one  side  of  the  snlvrior  and  posterior  aspects.     Th« 
are  no  ridges  nor  beets  on  the  crown,  and  the  eiiaiiiol  poasusses  an  obsolt 
minute  rugosity  of  short  linear  ridges, 

The  crown  of  the  second  f.oolh  is  not  only  flatter  and  wider  than  that 
the  Krai,  bin  is  little  mure  than  half  as  long.  Itoth  edgcj<  are  crcnalc 
the  base.  The  marked  peculiarity  of  the  looih  is  seen  in  tbe  dl^iainn 
the  crown  into  fiicets  by  angular  ridges,  The  convex  face  is  dividL-d  In 
two,  an  ant'?  rior- Inokinj;  and  it  posterior  look  in  if,  Ihe  formL-f  half  us  wii 
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the  latter.    The  angle  separating  them  is  not  continued  on  the  apical 

^Iiird  of  the  crown.  The  section  of  the  antero-external  face  is  nearly  plane. 

^Jl'he  diYision  of  the  interior  or  flatter  face  is  similar,  but  the  angle  is  less 

;K^n>nounced.    The  anterior  and  narrower  face  is  slightly  concave.     In  this 

<3Lrown,  as  in  the  flrst  described,  there  are  weak  transverse   undulations 

xzftear  the  basal  third. 

Measurements.  M. 

Length  of  anterior  tooth  preserved 080 

Length  of  crown  of  same 055 

T^.        ,        ^ ,  «  f  anteroposterior 022 

Diameter  of  base  of  crown  i  .  ^. « 

( transverse 016 

T^.        ^  «  (anteroposterior 010 

Diameter  near  apex  of  same -^  ^^^ 

( transverse 008 

Length  of  posterior  tooth  preserved 040 

Length  of  crown  of  second  tooth 029 

Anteroposterior  diameter  at  base  of  crown 025 

"  "        at  middle  of  crown 019 

Transverse  diameter  "        "  "       010 

These  dimensions  indicate  an  animal  of  the  general  proportions  of  the 
gigantic  carnivorous  Dinosauria  of  the  genera  Laslaps,  Me(/alosauru8  and 
Teratofaurus.  They  exceed  those  of  the  Bathygnathus  borealis  and  the 
only  known  species  of  Gladiodon,  G.  lloydii. 

The  diameters  which  demonstrate  that  this  Saurian  belongs  to  a  genus 
distinct  from  any  of  the  above  are,  Firstly,  the  presence  of  the  external  and 
internal  longitudinal  ridges  which  divide  the  crown  of  the  posterior  tooth 
into  four  facets.  Second,  the  shortness  of  the  crown  as  compared  with 
its  width,  a  point  in  which  it  approaches  Palmosaurus.  Thirdly,  the 
semicircular  section  of  the  anterior  tooth,  a  form  not  found  in  eitlier  Ba- 
thygnathus  ov  Teratosaurus,  where  almost  the  entire  series  is  known.  It 
is  only  approximated  in  some  of  the  Western  species  referred  to  Lcelaps^ 
but  is  not  inconsistent  with  the  characters  of  that  genus  as  represented  by 
them. 

To  the  genus  thus  characterized,  the  name  PaJceoctonus  is  given,  and 
to  the  species,  the  name  Pakvoctonus  appalachianua. 

Associated  with  the  teeth  of  this  species,  were  found  several  leaves 
resembling  those  of  PterophyUum;  and  stems  of  Calamites  occur  in  the 
same  locality. 

Additional  specimens  received  from  Mr.  Wheatley  include  anterior,  in- 
termediate and  posterior  teeth  of  a  larger  animal  than  the  one  above 
described,  and  intermediate  and  posterior  teeth  of  a  much  smaller  indi- 
Tidual  of  probably  the  same  species. 

The  large  half-conical  tooth  of  the  large  individual,  presents  a  slight 
groove-like  constriction  at  the  basal  portion  of  the  posterior  cutting  edge. 
Length  of  crown  above  base  .060  ;  width  at  base  .025.  Width  of  posterior 
tooth  at  base  .030.  The  form  of  the  intermediate  tooth  is  between  those 
of  the  others.    Its  external  face  is  very  convex  and  is  not  faceted.     The 
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approach  of  the  external  face  to  the  anterior  or  cutting  edge  is  much  more 
abrupt  than  to  the  posterior. 

The  teetli  of  the  smaller  saurian  only  differ  from  the  others  in  their  siae. 
The  more  posterior  is  probably  anterior  in  position  to  those  described 
above,  as  its  external  face  is  more  convex,  especially  anteriorly,  and  is  not 
faceted.  Length  of  crown  of  the  anterior  tooth  .033  ;  width  at  base  .019. 
Width  of  base  of  posterior  tooth  .015 ;  length  .019. 

PALiEOCTONUS   AULACODUS,    Sp.  UOV. 

The  teeth  of  this  saurian  differ  from  those  of  the  P.  appalachianus  in 
having  their  basal  jwrtion  sculptured  with  parallel  shallow  grooves.  These 
are  quite  close  together,  leaving  ridges  between  them  which  are  narrower 
than  themselves.  The  surface  of  the  crown  displays  the  silky  sculpture  of 
minute  raised  lines  more  distinctly  than  in  the  other  species.  But  one 
toot,h  of  this  animal  has  been  so  far  obtained  by  Mr.  Wheatly,  and  this 
one  is  from  the  middle  of  the  scries  of  an  animal  rather  smaller  than  the 
second  individual  of  the  P.  appalachianuH.  In  accordance  with  this  posi- 
tion the  crown  is  short  and  half  conic  with  the  external  face  strongly  con- 
vex, most  so  in  front.  The  denticles  are  well  exhibited  on  both  edges, 
but  only  descend  on  the  anterior  to  the  middle  of  the  length  of  the 
crown.  In  both  large  and  small  specimens  of  P.  appalachianus  the  den- 
ticles descend  nearly  or  quite  to  the  base.  Length  of  crown  .022  ;  width 
at  base  .Oil. 

Clepsysaurus  ve^tleianus,  sp.  nov. 

Uupresented  by  a  single  large  tooth  iu  perfect  preservation.  In  accord- 
ance with  the  characters  of  the  type  species,  C.  pennsylvankuH  of  Lea,  the 
tooth  is  straight,  and  possesses  two  cutting  edges.  The  posterior  of  these 
is  denticulate  and  perfectly  straight  ;  the  other  is  less  extensive  and  is  sep- 
arated from  the  posterior  by  very  unequal  surfaces. 

In  the  present  saurian  the  tooth  is  compressed,  and  rounded  in  front, 
the  section  throughout  the  basal  half  being  an  oval  with  one  end  acute. 
The  antero-iuterior  edge  only  exists  on  the  apical  half  of  the  crown,  and  is 
separated  from  the  posterior  edge  by  a  somewhat  convex  face  two-thirds 
the  width  of  the  external  face.  It  is  not  denticulated,  and  its  lower 
extremity  falls  behind  the  anterior  margin  of  the  crown  when  viewed  in 
profile.  Tlie  enamel  is  perfect!}'  smooth.  Length  of  crown  from  base  of 
enamel  layer  .047  ;  longitudinal  diameter  at  base  .018  ;  transverse  do.  Oil. 

As  compared  with  tlie  (7.  peiinftt/lpaniciis  of  which  several  teeth  are 
known,  the  G.  vedtleianusi  ditTers  in  its  more  compressed  form,  and  iu 
having  the  anterior  cutting  edge  not  denticulated.  The  position  of  this 
edge  is  more  internal  than  in  the  longer  known  species,  but  this  may  indi- 
cate a  more  anterior  position  in  the  jaw. 

This  saurian  is  named  in  compliment  to  Charles  M.  Wheatley,  A.M.,  of 
Phccnixville,  Pa.,  to  whose  exertions  we  owe  nearly  all  the  material  hith- 
erto obtained  from  the  Triassic  formation  of  Pennsvlvania. 
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Ab  no  portion  or  the  animals  referred  to  this  geDUs  is  known, 
f  than  i«eth,  the  chtkraclers  ure  dprivcd  from  these  only.    Their 

10(19  are  riongnte.  conical  auci  curved,  and  are  furnialied  wiih  denticu- 

Bcuulng  udges.  In  the  teeth  preBcrved  tlirat-  are  scpanvlod  by  very  un- 
|]  extents  of  snrface.  as  they  form  the  anterior  and  iKisierlor  liordew  of 

I  inner  fccu.     Tlie  crowii  ia  penulnited  by  b,  very  minute  pulp  cavity, 

■  it  consUtB  of  a  number  of  distinct  concentric  cones. 

his  probuble  that  teeth  have  been  discovered  in  Europe  wliicli  belong 
inriBfis  of  thia  genus,  but  I  cannot  find  that  Lliey  have  ever  received  a 
hlCliTe   name.     They  resemble  llioae  of  VroeodUia  wilier  than  Dlno- 

<ir.  »p«cif.     The  only  species  of  Suehopri'un  as  yet  known  lu  me  is 

Mnlcd  by  four  teelli  found   in  the  same  beds  and  formation  as  tboac 

e  ilwcribed.     Une  of  those  ia  of  krj;e  size,  indicating  ttiHt  it  reached 

hilt  dinienslonB  of  the  Qangelic  gbarrial.     They  display  some  difTer- 

n  tbe  degree  of  convexity  of  the  oxternnl  surface,  wliicb  la  some- 

tkuppwiUi  the  imaginary  plane  of  the  inner  face,  Bi>metlmea  obliijue  to 

■Tbs  degree  of  convexity  Is  always  greatest  at  the  buae  of  the  crown. 

f  Innnf  &co  is  nlsn  convex.    The  curvature  in  the  long  direction  is  not 

I  ia  directed  to  the  inner  side.    The  surface  presents  a.  minuii- 

f  tculptare :  une  tooih  presents  a  very  few  slinllow  sulci. 

„  (  antero-posierior rai 

Dianioier  of  largcsi  tiwib  -  ^^jp^yg^^  q^h 

Limfthof  crown  of  looth  No.  3 045 

„,  .  _  f  antero-poeterior OOii 

'"■»='•""-"  •""''jimrnvm. 01. 

Bria>DOn  carolihekbih.  Emmons. 
B.  Trans.  Amer,  Phllos,  Soc.  ISOH.  p.  S». 
leth  of   the   anterior   pnrtions   of  the  jaws   were   olilained    by    Mr. 
Mtley 

Bklodom  i-RiscDS,  Cope, 
ana.  Amur.  Phitoa.  Sac  ISSS,  p,  6fi. 

Mlb  tnm  tkn  anterior  part  nf  the  Jnw»^.     In  addition  to  the  six  specien 
a  above  noted.  Mr.  Wbealloy  obtained  tlie  tooth  of  a  Stegoce- 
it  Batracliian,  probably  n  Labyrlnthodont. 

Cbicotttb  oiBHOmi,  Cope,  sp.  uov. 
»  flUmlnalions  into  the  Clopsydropa  shale  of  Eastern  Illinois  have 
It  nbundancu  of  individuals,  and  three  siiecies  of  Clepiydropt, 
■  OriMttii  bAS  remained  without  addition,  and  the  three  verlebnc 
to  foood,  appnar  to  belong  to  hut  one  speclea,  the  C.  Jieleroelilui.  The 
atimlcedescril>esascc«nd  Ibnn,  represented,  like  the  flrst,  bybutfew 

I  TBOO.  UIKR.  l-RII.O«.  SOC.  XVll.  100.  X.      PHIItTED  NOT.  20.  1677. 
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remains.  The  vertebra  which  is  best  preserved,  and  which  may  be  regarded 
as  typical,  is  probably  from  the  caudal  series,  and  is  thus  well  contrasted 
with  the  correspouding  typical  vertebra  of  the  longer  known  species. 

On  this  vertebra  there  is  no  trace  of  diapophysis,  and  the  neurapophysis 
rises  from  the  external  side  of  the  superior  face.  The  wall  of  the  neural  canal 
is  not  preserved,  but  the  inference  is  that  the  diameter  of  the  latter  is  large. 
This  fact  and  the  absence  of  definite  chevron  articulations  leads  me  to  doubt 
the  caudal  |>osition  of  the  vertebra  ;  but  the  usual  marks  of  the  dorsal  and 
cervical  vertebrae  are  totally  wanting  from  it.  As  in  C,  htteroclitus,  the 
foramen  chordcB  dorsalis  is  large,  its  diameter  being  one-third  of  the  total. 
The  articular  faces  descend  steeply  into  it,  that  of  one  extremity  more  so 
than  the  other.  The  rim  of  the  latter  face  is  beveled  outwards,  the  plane 
thus  produced  appearing  on  the  inferior  face  something  like  the  united 
faces  of  the  chevron  bones. 

The  centrum  is  a  little  deeper  than  wide,  and  the  inferior  face  is  trun- 
cate so  as  to  give  a  subquadrate  outline.  The  inferior  plane  is  concave,  the 
concavity  being  divided  by  a  longitudinal  rib.  The  sides  are  somewhat 
concave,  with  a  longitudinal  rib  at  the  middle.  Diameters  of  centrum  : 
vertical  .010 ;  tmusversc  .009  ;  longitudinal  .008.  Width  of  inferior  plane 
.005  ;  width  above,  inchuling  neurapophyses,  .008. 

As  compared  with  6\  heUroclitris  \\\\^  ^i^gcXq^  differs  in  the  presence  of 
parallel  ridges  enclosing  a  median  fossa  on  the  inferior  side  of  the  centrum. 
The  small  size  may  be  here  considered,  but  it  is  uncertain  whether  the 
two  animals  represented  by  tlic  vertebne  are  fully  grown. 

This  reptile  is  named  in  recognition  of  the  services  of  William  Gibson  of 
Newport,  la.,  wlio  lias  added  a  number  of  interesting  facts  to  the  gcolocy 
of  the  Wabash  region. 

Cricotls  discophokus,  Cope,  sp.  nov. 

A  vertebra,  representing  an  animal  as  large  as  the  C.  ?ieteroclittu<,  presents 
characters  so  much  at  variance  with  tliose  ot  the  latter  as  to  require  special 
notice.     Three  other  vcrlehne  of  smaller  size  present  similar  features. 

The  centrum  is  disciform,  with  very  short  antero-posterior  diameter, 
which  is,  however,  greater  at  one  part  of  the  surface  than  at  the  opi>osite 
point.  Tlie  foramen  chordae  dorsalis  occupies  about  one-fifth  of  the  trans- 
verse diameter,  which  is  subequal  in  all  directions.  The  articular  faces  of 
the  centrum  are  slightly  concave.  Tlie  margin  of  that  of  one  side  is  beveled 
for  the  superior  two-thirds  of  the  circumference,  the  bevel  running  out 
below  by  turning  into  the  articular  face.  The  latero-inferior  border  of  the 
latter  turns  out  into  an  obtuse  angle  at  this  point.  The  superior  part  of 
the  bevel  runs  into  the  lateral  face  of  the  centrum.  The  attachment  of  the 
neural  arch  is  obscure  or  wanting  in  the  specimen,  and  the  same  is  true  of 
any  facet  for  chevron  bones. 

Diameter  of  articular  face  i  ^  ^  *"  ^^** /'' 

\  transverse 0^^ 

Length  of  (!enl  rum  b(;low 009 

above 007 


( ,  »( 


Aootlier  vurtebra  of  lu^iirly  tlie  atme  characliT,  undoiie-hnlf  siUHllersize, 
ptvecnu  ■  grenler  difference  belween  the  long  <1iamelera  of  liic  upper  and 
lowBr  sidee,  Ttic  superior  iliiiini^ier  is  only  one-hitir  the  inferior,  and  the 
funuucn  rJiordK  dorsalia  much  nenrer  the  superior  limit  the  inrcriormar- 
fin.  lu  diameter  is  onefoiirih  the  vertiiMl  uod  one  third  the  traosvcrse 
HameiKt. 

ProQi  ibe  siinic  loaility  und  diswjverer  us  ihe  0.  nibioaii. 

LvBOKOPirca  TKicABtNATus,  Copf,  gen,  et  s[>.  nov. 

CAar.  gtn.  Vcrlebm!  amphicoaliau,  perfontted  by  the  fonunea  chordB 
(torudlH.  Nounti  ardi  freely  uriimilated  u>  the  centrum.  Floor  oX  nenral 
Cknal  deeply  uxcuvated.  No  pmcexses  nor  cnstal  articulullons  on  the  cen 
truiu,  which  is  exoavuted  by  Umgitudinul  fossm.     Centrum  nut  shortened. 

Thi*  genus  reecmhles  in  the  proirortions  ofihe  ccntnmi,  the  genua  Oltp- 
tgdr^pi.  but  differs  in  nuiny  di<tuilB. 

Char,  tpteif.  Two  centra  and  u  portion  of  a  third  represent  thisapeciea. 
Tlw  Furmnr  arc  a  little  longer  ilmn  nide  nud  a  little  duprowed.  The  facet 
ftir  tlic  neural  arch  Is  on  elongate  plane  truneating  the  border  of  Ihe  fossa 
of  ihf  neuml  canal  ou  eacli  Hide,  for  one-half  to  three-Qltha  the  lungtli  of 
tlu)  ismtrum.  Two  deep  longitudinal  foesui  extend  on  euch  aide  of  a 
median  rib  of  the  inferior  face  ;  and  they  arc  separatud  above  by  a  narrower 
rib  fmni  another  tcmgitudinal  fiwaa  whlclt  Is  belou  the  base  of  the  neural 

MeaturtmtnU.  M. 

I  longitudinal OOM 

Diameter  of  iTntrum  J  venieal iHl3ft 

(transverse IH)40 

Length  of  fa<:et  for  ncurapcphyais 0035 

Width  of  neural  canal 003(1 

dby  Wm.  Gurley.  near  Danville,  Illinois. 
DiPLOCAULva  »ALAUANDnoiiii{s,  gen.  ct  sp.  nov. 
wr.  gtn.     Vertebral  rj^ntnt  elongate,   t«ontracted  medially,  and  per- 
1  by  tlto  foramen  ehordte  di>rsalis  ;  coOssificd  with  the  neural  arch, 
P  supporting  transverse  proceaaes.     Two  rib  articulations  one  below 
r,  generally  both  at  the  extremities  of  processea.  but  the  inferior 
lurol  spine  nor  diapophysis  ;  tbu  zygapophyaeti 
d  well  dr.Teloped. 
O  rerWhrte  of  this  ^nus  much  more  nearly  resemble  those  of  a  snlii- 
«■  than  any  hilhertii  fimnil  in  this  fornmtion,  but  it  will  be  necessary 
>  this  |iaint  can  be  determined. 
IpjUr.    ifteif.      One  of     Dr.    Winslow'a    and  two  of    Mr.    Gurley'* 
f  contain  vertebrK.'  of  this  apociea.     One  iVom  the  latter  gentleman 
NitalDed  in  n  mass  of  L-lay  iu   immediate  contact  with   a  mandibular 
which  supports  a  niinil«r  of  leeth.     The  ramus  apgwars  rather  loo 
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large  for  the  animal  to  which  the  vertebra  pertained,  but  the  proportion  is 
not  different  from  that  which  I  describe  below  in  the  genus  Eryop$. 

The  surface  of  the  centrum  is  smooth  and  is  without  grooves.  The 
diapophyses  and  parapoyhyscs  are  rather  elongate,  and  are  closely  approx- 
imated one  above  the  other.  The  superior  process  issues  from  the  centrum 
opposite  the  superior  margin  of  the  articular  faces.  They  stand  equid^s^ 
tant  from  the  extremities  of  the  centrum,  and  are  directed  obliquely  bock- 
wards.  The  anterior  zygapophyses  occupy  the  same  level.  The  neural 
spine  is  a  compressed  longitudinal  ridge  ;  it  divides  behind,  leaving  a  notch 
between  the  posterior  zygapophyses. 

Measureinenti.  M 

( longitudinal 0060 

Diamt'ter  of  centnim  }  vertical 0025 

( transverse 0025 

Depth  of  centrum  and  neural  arch 0060 

Width  with  transverse  processes 0070 

Expanse  of  posterior  zygajwphyses 0050 

The  mandibular  ramus  which  accompanied  one  of  the  vertebrae  is  shal- 
low and  stout.  Its  external  surface  is  sculptured  with  sharp  longitudinal 
ridges,  which  inosculate  more  or  less.  The  teeth  have  cylindric  roots 
which  occupy  shallow  alveoli  sunk  in  a  plane  surface.  The  crowns  are 
rather  eloni^ate  and  compressed  near  the  apex,  and  without  grooves  or 
serrae.  In  contact  with  the  jaw  is  an  osseous  fragment  with  a  pitted  or 
reticulated  surface. 

Depth  of  ramus 0030 

Leiigtli  of  crown  of  tooth 0023 

Four  teeth  in 0040 

Kkyops  mkoacephalus  Cope  gen.  et.  sp.  nov. 

Char.  fjen.  The  details  of  the  structure  of  this  genus  are  derived 
from  an  almost  entire  cranium  with  underjaw,  which  is  accompanied 
l)y  numerous  vertebra'  and  other  bones.  The  form  is  Labyrinthodont,  and 
embraces  the  largest  species  of  that  group  yet  known  from  this  continent. 

The  skull  is  not  elongate,  and  the  quadrate  bones  are  produced  far 
backwards.  The  epiotic  processes  are  prcfsent  but  not  remarkably  elon- 
irate.  The  temporal  fossa  is  covered  in  by  the  usual  roof.  The  orbits  arc 
round,  posterior  in  position,  and  small.  There  is  no  postorbital  depression 
or  groove,  and  the  lateral  epiotic  sinus  is  not  deep.  The  nostrils  are  large 
and  widely  separated.  There  is  no  angular  process  of  the  mandible.  The 
maxillary  teeth  are  of  ditVerent  sizes,  although  arranged  in  a  single  row. 
The  posterior  are  small  and  not  closely  placed  ;  large  teeth  appear  anterior 
to  the  middle.  The  premaxillary  bone  sui)ports  a  number  of  large  teeth. 
Those  of  the  mandible  which  are  visible  in  the  specimen  in  its  present 
state,  those  opposite  the  nare^,  arc  of  medium  size.  The  form  of  the 
crowns  of  the  teeth  is  conic,  with  weak  fore  and  aft  cutting  edges.    There 


irr.i  -ton  .(^upt. 

.0  iliatincl  fissures  of  the  siirrsce  although  these  niay  be  reitres^ntcd  b; 
•ome  One  panllel  lines. 

Vert«bne  referred  to  this  genus  are  Rtnall  in  proportion  to  the  dimon- 
aions  or  tbv  skull.  They  arc  not  diiici>idi)l  but  somewhat  elongate:  are 
Ucanove,  and  are  not  perforated  for  the  notnchord.  The  middle  portion 
of  Itie  oentrum  b  contracted.  One  articular  extremllj  haa  the  borders  of 
tha  ooncave  centre,  convex.  Zygapophyses  large.  Ribs  present  short  ; 
iHtinl  epioes  elongate,  stoui. 

In  «oiDparlng  this  genus  with  those  described  by  autbora  and  arranged 
by  Hr.  Hiall  in  his  rnmlty  Euglgpta,  Ita  exclusion  from  the  latter  ia 
evidnni  in  view  of  the  absence  of  angular  prooiss  of  the  mandible,  and 
the  Dondlscoldnl  vcrtebrte.  Its  posteriorly  placed  orbits  djstinguieh  11  ttota 
~  it  genera  of  his  second  family,  the  Brachyopina,  excepting  perhaps  BAi- 
It  is  with  the  genera  of  the  third  family,  the  CAauUodonta.  tlmt 
ttntty  aptieiUB  lo  exist.  It  is  unnecessary  to  compare  Eryupt  trith  Lixk- 
,  which  has  immense  and  irregularly  shaped  orbital  o|)ening8,  and 
trenchant  leelh  :  but  with  Zygo'aarai  a.nA  M«lota<irvK\\ie  at&nity  is  cloeor. 
The  deep  jioetarhitAl  depretisions,  and  the  grooved  maxillary  teelh.  de- 
KCrihed  by  Eichwald  in  the  fomior  genus,  separate  it  at  once.  The  teeth 
of  Ualonaurun  are  equally  distinti,  being,  according  to  Meyer,  conical  and 
dcejily  );raoved  at  llie  base.  In  Bhiiiotaurwi  the  nmxillary  and  mandib- 
ular tcelh  are  said  In  Iw  sub-equal.  Leptophraetuii  has  deeply  grooved 
to«lJi  with  strong  cutting  edges. 

Vhar.  tptrif. — In  this  category  I  include  many  of  those  intniduced  in1i> 
e  generic  diagnosis  liy  Mr.  Miall  in  tlia  very  useful  report  ui  tlie  British 
i.  tot  Ihe  Advancement  of  Science,  1874,  p.  14!l,  by  the  Comraitiee 
B  the  StrtKiure  and  Classiflcution  of  the  Labyrintiiodoots.  Such  are  the 
U<b  of  Ibe  interurbilal  space,  the  outline  of  the  muKzle.  the  details  of 
e  scnlpture,  Ihe  approximate  number  of  the  teeth,  etc. 
The  owiiain  has  a  sub-Irlangukr  outline,  with  the  sides  a  little  longer 
1  Ihe  h«B«.  nnd  the  apex  (muzzle)  very  obtuse.  The  profile  ia  elevated 
liind.  and  the  sides  slope  steeply  to  the  mandible  :  llic  sloi^e  of  the  mu/ 
•  is  rMher  steep,  but  less  so  than  that  of  the  nlieelis.  The  extremity  of 
t  is  broadly  munded  and  depressed,  and  overhangs  the  mandible. 
nt-outiipttal  outline  is  concave,  and  the  cpioik  angles  only  mode- 
Icljr  promlneDt.  The  quadrate  bones  extend  far  posteriorly,  and  are 
mtnl  abi>ve  at  their  distal  extremities.  The  orbits  are  nearly  round, 
Mgh  wimewhal  wider  than  long,  and  they  are  directed  equally  oul- 
iajuid  u|>wardB.  The  inner  margin  is  slightly  flared  upwards,  and  ii 
ininalna  anteriorly  and  posteriorly  in  a  slight  tuberosity,  at  tlie  junction 

e  oantliUB  ruslrolis  and  temporal  ridge  respectively. 

*n>e  orbit  occupies  the  anterior  portion  of  the  posterior  third  of  the  length 

B  akuU,  including  the  epiotic  angles  ;  and  its  long  diameter  is  one- 

mtlt  that  of  the  skull  from  the  opiotlcs  to  the  muzzle  inclusive.     The 

!  dbunel^tr  is  nbont  half  of  the  intcrorbltal  width.     The  jiarietal  re- 

B  M  ptone.  the  frontal  gently  concave,  and  the  muzzle  depressed  convex 
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the  horizon  of  the  Dakota  of  the  Eastern  Rocky  Mountains  near  the  Ar- 
kansas River  for  other  indications  of  extinct  life.  His  search  has  been  re- 
"warded  by  the  finding  of  several  species  of  reptiles  of  interesting  charac- 
ter, iwhich  it  is  the  object  of  the  present  paper  to  describe. 

Caulodov  divbrsidbns  gen.  et.  sp.  nov. 

This  large  saurian  is  represented  by  ten  teeth  found  together,  but  sepa- 
rated fh)m  the  cranial  bones,  aud  in  a  more  or  less  broken  condition.  I  se- 
lect four  of  these  exhibiting  the  characters  most  clearly.  . 

Char,  gen.  Fang  of  the  tooth  of  great  length  and  hollow,  and 
contracted  at  the  base.  It  is  without  excavation  for  succeasional  tooth. 
Crowns  of  the  teeth  of  different  forms  in  different  portionsof  the  Jaw  ;  the 
posterior  are  like  the  bowl  of  a  spoon ;  others  have  a  similar  form  but 
are  more  compressed,  having  double  lateral  ridges,  while  the  crown  of  an- 
other, supposed  to  be  an  incisor,  is  little  wider  than  the  root,  and  has  the 
section  an  oval  with  one  side  less  con  vex  than  the  other.  All  are  coated  with 
an  enamel-like  layer  of  considerable  thickness  which  extends  on  the  fang 
in  some  of  the  teeth.    None  of  the  crowns  present  cutting  edges. 

The  characters  presented  by  these  teeth  are  qilite  distinct  fh)m  anything 
hitherto  found  in  North  American  Saurians.  The  absence  of  indication  of 
the  successional  teeth  is  remarkable,  and  in  connection  with  the  contrac- 
tion of  the  base  of  the  root,  suggests  that  the  mode  of  succession  of  teeth 
approximated  that  exhibited  by  the  MamtnaUa, 

Char,  specif, — The  roots  of  all  the  teeth-are  cylindric.  The  crown 
of  the  posterior  tooth  is  convex  on  one  (the  external)  side,  and  concave 
on  the  other.  The  convexity  is  increased  by  a  contraction  of  the  ex- 
ternal surface  near  and  parallel  to  each  border.  The  concavity  is  divided 
by  a  longitudinal  rib  which  disappears  at  the  base.  This  edge  of  the 
crown  is  obtuse,  as  is  also  tlic  apex.  The  outline  of  the  apex  is  rather 
broadly  acuminate.  The  enamel  is  closely  and  stronfsly  rugose,  longitudi- 
nally on  the  base,  transversely  at  the  edges,  and  reticulately  on  the  middle 
l)ortions  of  tiie  crown. 

Metis  urejnenU,  M. 

Length  of  crown  with  portion  of  root 0. 120 

Diameter  of  r(K)t  at  midcile 025 

Length  of  crown 055 

Diameter  of  crown  i  '""gi'udi""! 030 

( trunsvei'se 020 

The  crown  of  the  second  tooth  is  a  little  less  expanded  laterally,  and  has 

a  greater  transverse  diameter.     The  outer  side  is  more  convex,  and  there 

are  two  marginal  ribs  on  the  basiil  half  of  the  crown.    The  interior  arc 

not  strictly  marginal,  but  arc  situated  within  the  exterior  ribs.     Both  arc 

verj'  obtuse,  and  they  are  scimrated  by  a  shallow  groove.     There  is  no 

median  longitudinal  rib. 

Measurements.  M. 

Diameter  of  crown  at  middle  i  anteroixwlerior 086 

\  transverse 018 


195 


r<.-.>pe. 


e  iLinI  lype  is  smullcr  in  all  ils  diinmaions.  and  tlie  crown  is  equal  to 

f  root  In  Umg  (limneter.     In  ray  ningle  specimen  the  disinl  ponion  of 

•IB   U  lost ;  thp  p»n  which  remainB  exhibits  neither  contraction 

|r«XTianuon  if  iiiiiline.     The  borders  are  verj  obtuse,  and  encli  anrface 

Dihles  a  poll  inwards  which  is  bounded  hy  a  shallow  parallel  groove  on 

I  iimer  face  of  the  to^tth.     Between  the  grooves  the  surface  ia  slightly 

,   The  section  Is  thus  an  oviil  with  one  bide  very  little  convei.  The 

Bel  i«  thick  and  Diarked  with  longiludinal  rugoflitits. 

MeMuremrnU.  H. 

Length  of  frnginent OflO 

'■   niol 030 

Ubtii[!tcr      ■■     014 

I»b.mc.«  ..r  crown  «t  middle  i  '"« Situdlnal 0185 

t  transverse 0085 

TiciioBTBtia  l-l)CASAKUs.  gen.  et  sp.  nov. 

tr.  jen.— The  charftClers  of  this  genus  are  derived  primarily  from  the 

(lifw.     They  are  nuurly  awphiplalyan,  but  ime  extremity  of  the  arlicu- 

e  is  slightly  concave,  wliiie  the  other  Is  still  more  nliglitly  convex 

The  l>orders  of  the  fiirmcr  are  expanded,  while  those  of  the 

It  enlarged.     The  centnim  is  hollow,  but  the  chamber  does  not 

le  with  the  external  medium  by  a  Itileral  foramen,  as  in  Camitra- 

The  neural  arch  is  attaclied  by  suture.     There  is  no  capituhir  ar- 

n  the  centrum. 

cif. — There  is  no  hypapophysis  on  either  donittl  or  lumbar  ver. 
B  preserved,  and  the  surface  is  smooth  excepting  some  delicate  longi- 
wl  ridges  extending  to  llie  border  of  the  cx[ittnded  extremity.  The 
ixiremlty  of  a  dorsal  vertebra  is  nearly  round  and  preseola  a 
It  insdiun  tuberosity  :  the  opjtosite  end  is  wider  than  deep,  iind  its  Bur> 
is  uniform.     The  smaller  extremity  of  w  lumbar  vertebra  is  slightly 


MeatvrtmenI*.  M. 

/longitudinal 023 

Diameter  of  dorsal  conirum?  vertical 020 

(iransversc 025 

Width  of  base  of  neural  arch  with  diapopbysls Oil) 

k  species  is  dedicaletl  to  Its  discoverer,  O.  W,  Lucas,  of  Canyon  Cily, 
"  \  the  Superiniendeni  of  the  Public  Schools  of  the  surrounding  re- 
Tlirougb  llie  scienliOc  interest  and  energy  of  this  gentleman  tlie  cx- 
El  Trrtvbraia  of  the  Dakota  division  of  IheCrutacvous Period  hitherto  un- 
to Kicnce  are  being  brought  lo  light.  The  rare  and  skill  exercised 
'.  Lucas  in  llie  prcwrvnlion  of  remains,  which  are  often  bulky,  and 
«  (hlgilc,  deserve  the  thanks  of  all  students  of  this  de|iartmenl  of 


Cope]  1  •^^  [Nov.  2, 

COMPSKMYS  PLICATULUS,    Sp.  UOV. 

Although  tortoises  have  been  discovered  in  older  formations  in  Europe, 
the  present  species  is  the  earliest  yet  obtained  in  North  America.  Its 
characters  appear  to  coincide  in  important  respects  with  those  of  the  Lig- 
nitlc  formation  which  I  have  referred  to  Gompsemys  Leidy.  This  name  I 
have  proposed  to  retain  for  tortoises  with  marginal  bones  completely 
united  with  solid  plastron,  and  the  usual  dermal  scuta,  and  which  differ  from 
Efny9  in  their  Trionyx-like  sculpture. 

The  G,  plicatulus  is  represenied  by  portions  of  both  carapace  and  plas- 
tron of  several  individuals.  While  the  distal  extremities  of  the  costal  bones 
display  the  suture  for  the  marginals,  they  also  ]>osse8s  an  inferior  true  costal 
prolongation,  as  in  Trionyx.  The  proximal  part  is  not  preserved  in  any 
marginal  bone,  but  the  adjacent  portions  were  united  by  fine  suture.  The 
proximal  extremity  of  the  costals  exhibit  the  usual  two  directions,  the 
shorter  being  posterior,  and  relating  to  the  anterior  part  of  the  succeeding 
vertebral  bone.  The  sternal  sutures  are  fine  ;  that  between  the  hyo-  and 
hyposternal  bone  is  transvei*se  ;  while  that  between  the  latter  and  the  pK)8t- 
abdominal  is  oblique,  and  at  the  margin  quite  squamosal.  At  that  point 
the  hyosternal  underlaps  the  post-abdominal  for  a  considerable  distance, 
and  the  suture  of  the  inferior  side  of  the  plastron,  after  bending  forwards, 
is  abruptly  recurved,  running  along  the  edge  of  the  posterior  lobe. 

The  scutal  sutures  are  not  wide  nor  deeply  impressed,  but  the  abdomino- 
femoral,  and  the  femoro-anul  arc  distinct.  The  median,  longitudinal,  sternal, 
and  the  costo- marginal  sutures  are  irregular  and  serpentine.  The  sculp- 
ture is  rather  fine,  and  consists  of  rat  her  cloyely  placed  tubercles  and  ridges. 
The  borders  of  the  elements  of  both  carapace  and  plastron  are  marked 
with  ridges  at  right  angles  to  the  suture^?,  which  are  not  short.  The  mid- 
dle parts  of  the  costal  bones  are  marked  by  short  interrupted  or  inoscula- 
ting vermicular  ridges  closely  placed.  On  the  middle  ix)rtions  of  the  sternal 
bones  the  ridges  are  in  places  more  broken,  forming  tubercles. 

The  surface  of  the  bridge  is  angularly  oblique  to  that  of  the  plastron.  The 
buttressv's  are  not  produced  inwards.  The  free  marginal  bones  are  rather 
thin,  and  arc  not  recurved. 

Measure  limits.  M. 

Length  of  a  costal  b  )ne 110 

Width  of  the  same 032 

Thickness     "         005 

Length  of  hyposternal  bone 066 

Width  of  the  same  at  inguinal  notch 048 

Thickness  of  the  same  in  front 007 

Found  by  Superintendent  Lucas  with  the  foregoing  species. 


1S77.J  IW  [Pr.ce. 

SylmcuUure. 

By  Eli  K.  Price. 

i^IUcid  before  the  American  Philosophical  Society,  Notemher  16  anrf  Decern- 

her  7,  1877.) 

By  the  will  of  Andr^  Francois  Michaux,  the  American  Philosophical  So- 
ciety is,  to  the  extent  of  the  means  afforded  by  his  legacy,  charged  with 
the  txiusU  to  contribute  in  this  country  "  to  tlie  extension  and  progress  of  ag- 
riculture, and  more  especially  in  Sylviculture  in  tiie  United  States."  This 
Society,  also,  by  its  Charter  is  under  the  obligation  of  diffusing  useful 
knowledge  ;  and  few  subjects  can  be  more  useful  than  the  cultivation  of 
trees. 

It  becomes  us,  therefore,  to  consider  how  we  can  promote  the  cultivation 
of  trees  in  this  country  ;  how  make  that  cultivation  subserve  the  interests 
of  agriculture  :  and  in  what  manner,  and  how  widely  we  may  fulfill  these 
duties,  and  diffuse  useful  knowledge  upon  these  subjects. 

Mr.  Michaux,  as  well  as  his  father,  spent  his  life  in  acquiring  knowl- 
edge of  trees,  and  wrote  his  volumes  to  describe  them,  not  only  to  promote 
science,  but  to  teach  their  uses  and  value  as  timber.  He  has  intended  that 
we  should  do  more.  He  intended  that  we  should  promote  the  growth  of 
trees,  and  also  extend  the  growth  of  agriculture  ;  by  the  influence  of  tree- 
culture  upon  climate,  soil  and  the  water  supply,  whereby  to  increase  the 
food  of  man  and  beast,  and  thereby  to  multiply  the  population  of  the 
world. 

In  a  revoked  will  he  had  suggested  the  purchase  of  land,  and  the  plant- 
ing of  it  with  trees.  In  this  he  no  doubt  intended  the  exhibition  of  many 
varieties  of  kinds  to  give  a  scientific  knowledge  of  them,  and  also  intended 
that  the  groves  there  planted  should  be  a  centre  of  distribution  of  trees  and 
their  fruits.  This  idea  has  been  held  in  view  by  this  Society  when  it 
placed  half  the  incomf;  of  the  legacy  at  the  disposal  of  the  Fairmount  Park 
Commissioners,  for  the  purchase,  planting  and  distribution  of  trees  and  tree 
seeds.  With  half  the  income  applied  in  this  manner  a  more  extensive  good 
can  be  effected  than  by  a  separate  application  of  the  whole  by  the  Society, 
which  would  of  necessity  have  been  at  a  more  distant  place,  to  be  seen 
by  a  few  only  in  the  lime  that  a  thousand  will  sec  the  trees  in  the  Fair- 
mount  Park,  and  obtain  their  seeds.  In  that  Park  the  name  of  the  Testa- 
tor has  been  honored  by  the  plantings  commenced  in  the  "Michaux 
Grove,"  while  thousands  of  trees  procured  bj'  his  provision  are  in  the 
Nursery,  waiting  to  be  transplanted  over  the  Park,  of  nearly  three  thou- 
sand acres,  and  elsewhere.  These  add  to  the  variety  of  our  plantings,  and 
to  the  self  sown  trees  of  the  native  woods,  thus  adding  increased  attrac- 
tions for  botanists  and  lovers  of  the  landscapes. 

When  Mr.  Michaux  extended  his  views  to  agriculture  in  cfmnection  with 
tree  culture,  we  must  believe  that  he  had  in  mind  the  influences  of  trees 


L 


Priae.l 


198 


ISOV.WiUM,' 


upoacliiiiAU'.  lIiQ  !;iipp]y  of  min  nnd  releiiKoa  uf  WHler  ns  means  of  grawlb 
of  gnss,  the  cereiila  nnd  oilier  crops.  Let  ua  consider  tlien  wlist  tire  tlioM 
influences,  «nd  liow  far,  as  benellcent,  lliey  «rc  wiililn  llie  cnnlrol  of; 
not  tliat  the  mcHns  plikced  at  our  distxwal  liy  3Ir.  Miclmux.  can,  in  llie 
Iliey  will  plant,  soon  gri'aily  Influence  clioiate,  soil  and  ruins ;  yet  by  mt- 
fording  a.  perpeiual  source  of  supply  of  trees,  a  perpetun)  exampla  and  dif- 
fusion of  kuowledge  to  oiUers,  no  one  can  preacritw  limits,  In  apace  OF 
time,  to  the  good  these  limited  means  miy  eflect. 

Tile  Boolety  will,  therefore,  I  tliink,  pardon  me  fur  taking  a  wide  enrr^^ 
for  it  and  all  others  to  fill  in  its  outlined  work,  according  to  Il>e  measufi 
of  their  ubillly,  and  in  tlic  aggregale,  all  mny  do  a  great  good,  that  wouli 
not  be  atlcmptod  if  tlie  sphere  of  operation  were  not  widely  opened,  tuid 
the  necessity  of  co-operai.ive  action,  and  the  ways  and  means 
were  not  explained,  lo  be  kept  in  view  at  ^iresent.  and  in  a  long  fUtunh. 
With  our  duty  mapped  out,  we  and  our  successors  will  sec  tiie  surveyed 
field  of  operations,  and  will  l>e  stimulated  by  the  grandeur  and  beneflceucB 
of  the  prospect  opened  for  gotwi  lo  our  fullow  beings. 

It  cannot  l>e  doubti.-d  that  Nature  will  ever  willingly  do  her  pari  of  the 
work  if  not  thwarted  by  man;  nay,  will  do  it  exuheroiilly.  Tbe  great 
need  ia  to  regulate  and  restrain  his  eicoss  of  dcatrucliiin.  Before 
came  upon  the  earth  it  liad  lieen  densely  covered  by  vegetntion  ;  henoe  lU- 
liervuding  coikl  measures,  lignites,  and  stores  of  oil  that  have  lieen  pro- 
served  under  the  rocks  to  await  the  ageof  hnman  intelligencu  necessary  t4 
develop  tliam.     In  that  age  happily  wc  live. 

We  may  well  believe  that  the  earliest  of  our  race  found  our  world  covered 
with  forests :  except  in  those  places  unlltted  for  lliuir  growth.  These  wert 
the  polar  regions,  where  ice  cuts  off  the  growth  of  trees  ;  the  moiint&tS' 
crests  where  both  cold  and  want  of  soil  prevent  all  growth  of  trees,  aii4 
arid  deserts.  Whether  we  may  give  trees  to  the  deserts  is  only  a  questlos 
of  procuring  water  and  soil.  Vet  the  seemingly  barren  lands  cost  up  1q( 
the  sea  can  bo  made  lo  bear  forests,  and  to  llourisii  in  vegetation. 

Uefore  man's  appearance,  the  great  enemies  of  forest  life  did  not  exit 
He  alone  could  Invent  the  axe  and  light  the  Are.    Forests  were  Ihen  in  o. 
ccas  of  man's  needs,  and  were  utilized  in  fiissil  coal.  What  evil  he  has  dai 
with  tlie  axe  and  fire,  and  how  such  evil  may  be  repaired,  we  liave  to  con- 
sider.    True,  tlie  woods  grow  for  logitiraule  uses  ;  for  liniher,  for  habit* 
tions,  the  mechanic  arts  and  fuel ;  hut  not  for  wasteful  destruction.    ThiJ 
must  also  be  felled  for  needful  space  and  soil  to  grow  the  food  ibat  n 
and  beast  may  live  ;  'but  not  destroyed  to  an  extent  to  put  the  supply  of 
food  of  life  In  peril ;  or  Ut  so  lessen  it  as  lo  lessen  populal-iun. 
covered  with  limber  capable  of  tillage,  in  excess  of  that  point  which  w 
support  the  largest  iM>pu1ation  In  prosperity,  clearing,  wittiout  waste 
what  can  be  utilized,  becomes  u  duty  ;  but  to  exceed  that  point  ia  a  wroi 
to  humanity.     In  this  we  have  the  practical  test  that  the  wise  and 
will  observe.  Life  la  the  greatest  number  of  hajipy  people  is  the  moral 
scientific  problem  and  test  of  duty,  as  wo  must  believe  that  such  purp< 
WHS  the  intent  oftbe  Creator. 
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Taking  in  band  the  light  of  History,  let  us  pass  over  historic  grounds  to 
see  what  man  has  done  to  destroy  the  forests,  and  how  and  where  he  may 
prevent  and  remedy  such  devastations.  Beginning  at  the  supposed  cradle 
of  our  race,  we  find  in  the  books  of  the  Bible  and  contemporary  histories 
frequent  mention  of  the  presence  of  forests,  the  coverts  of  wild  beasts,  and 
accessible  woods  to  answer  instant  requisitions  for  timber  for  building 
houses,  bridges,  towers  and  rams  ;  of  trees  for  shade  and  fruit,  and  fuel ; 
and  branches  of  trees  upon  which  to  hang  malefactors.  There  were  the 
cedars,  firs,  shittim  wood,  terebinth,  sycamores,  and  oaks,  upon  moun- 
tains and  plains,  and  the  sacred  groves  upon  the  hills  where  the  heathen 
worshiped,  in  a  measure  protected  as  sacred  by  religion  and  superstition  ; 
but  in  after  time  these  were  unavailing  to  save  them.  The  fig,  the  date, 
the  palm  and«the  olive  were  better  preserved,  as  necessities  for  food,  and 
willows  sprang  spontaneous  along  the  edges  of  the  water. 

Hesiod  lived  about  a  thousand  years  before  Christ  Speaking  of  Peace, 
Justice  and  Prosperity,  he  says  : 

"  No  days  or  Tamine  to  the  righteous  fall. 

But  all  is  plenty,  and  delightful  all ; 

Nature  indulgent  o'er  their  land  is  seen, 

With  ohIcs  high  towering  are  their  mountains  green ; 

With  heavy  mast  their  arms  diffusive  bow 

Wliile  from  their  trunlcs  rich  streams  of  honey  flow." 

Thus  described  were  they  as  seen,  as  he  watched  his  flock  and  courted 
the  Muses  on  Helicon.  And  again  Hesiod  describes  a  wooded  country 
when  he  speaks  of  the  north  wind ;  says  of  it : 

*•  Bellowing  through  Thrace,  tears  up  the  lofty  woods, 
Hardens  the  earth,  and  binds  the  rapid  floods  ! 
The  mountain  oak,  higli  towering  to  tiie  skies, 
Torn  from  his  roots  across  the  valley  lies; 
Wide  spreading  ruin  threatens  all  the  shore, 
Loud  groans  tlie  eiirtii,  and  all  tiie  forests  roar." 

The  beasts ; 

** Through  Woods,  and  through  the  shady  vale  they  run 

To  various  haunts,  the  pinching  cold  to  shun: 

Some  to  the  thicket  of  the  f«>re8t  flock. 

And  some,  for  shelter,  seek  the  hollow  rock." 

Evelyn  cites  with  satisfaction  that  when  Xerxes  passed  conqueror 
through  Achaia,  he  would  not  suffer  his  array  to  violate  a  tree  ;  "it  being 
observed  by  the  Ancients  that  the  gods  never  permitted  him  to  escape  un- 
punished who  injured  groves." 

Near  five  hundred  years  before  Christ,  Eschylus  makes  the  Chorus  sing 
to  Prometheus  Bound, 

"Thy  woes,  beneath  the  sacred  shade 

Of  Asia's  pastured  forests  laid. 

The  chaste  inhabitant  bewails, 

Thy  groans  re-echoing  through  his  plaintive  vales." 

And  nearly  five  hundred  years  after  the  Christian  Era.  Basil  the  Great 
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writing  to  Gregory  the  Great,  from  the  Isls  that  empties  into  the  south 
side  of  the  Black  Sea.  thus  describes  liis  liome  in  that  part  of  Asia  Minor: 
*' A  high  mountain  clotlied  with  thiclc  woods,  is  watered  to  the  north  by 
fresh  and  ever  flowing  streams.  At  tlie  foot  lies  an  extended  plain,  ren- 
dered fruitful  by  the  vapors  with  which  it  is  moistened.  The  surrounding 
forest,  crowded  with  trees  of  different  kinds,  encloses  me  as  in  a  strong 
fortress.'*     Humbolt's  Cosmos,  398. 

Herodotus  had  thus  nine  hundred  years  before  described  the  country 
further  to  the  East.  **This  part  of  Media,  towards  Saspires,  is  high  and 
mountainous,  and  abounding  with  forests  ;  the  rest  of  the  country  is  a 
spacious  plain." 

Of  the  north  of  Africa  Herodotus  says,  "  All  the  more  western  parts  of 
Libya,  are  much  more  woody,  and  more  infested  with  wild  beasts,  than  that 
where  the  Libyan  Nomades  reside  ;  for  the  abode  of  these  latter  advanc- 
ing eastward,  is  low  and  sandy.  From  hence  westward,  where  those  in- 
habit who  till  the  ground,  it  is  mountainous,  full  of  wood,  &c."  (Ch.  99  ; 
Sec.  191.) 

Libya,  or  the  region  called  Tripoli,  extending  from  Egypt  to  Tunis,  in 
the  early  Christian  centuries  while  under  Roman  rule,  was  productive  and 
populus,  and  when  overrun  by  the  followers  of  Mahomet,  towards  the  end 
of  the  eighth  century,  was  reputed  to  contain  six  millions  of  souls,  and 
eighty -five  Christian  Bishops  (Dr.  F.  L.  Oswald),  and  now  probably  hot  a 
million  inhabit  the  same  space.  Eles^e  Recluse  says  that  "the  examina- 
tion of  the  soil  and  the  remains  which  are  contained  in  it,  proves  that  at  a 
recent  geological  epoch,  the  Sahara  was  much  less  sterile  than  it  now  is. 
The  Tribes  of  the  Algerian  Sahara  say,  that  at  the  time  of  the  Romans  the 
Ouad-Souf  was  a  great  river,  but  some  one  threw  a  spell  uptm  it,  audit 
disappeared.  (The  Earth,  95.)  That  spell  was  an  evil  one,  the  destruc- 
tion of  the  forests. 

Dr.  Oswald  says,  "On  the  plateau  of  Sidi  Belbez,  in  the  very  centre  of 
the  Sahara,  CliampolUon  trac  "d  the  course  of  former  rivers  and  creeks  by 
the  depressions  in  the  soil  and  the  shape  of  the  8m(X)th-washed  i>ebbles. 
lie  also  founil  tree  stumps  ahnost  petritied,  and  covered  by  a  six  font 
stratum  of  burning  sand."  He  quiUes  Ch  impollion  as  saying,  "And  so 
the  ast^)undin<5  truth  dawns  upon  us  that  this  desert  may  once  have  been 
a  region  of  groves  and  fountains,  and  tlie  abode  of  happy  millions.  Is 
there  any  crime  a«;ainst  Nature  which  draws  down  a  more  terrible  curse 
than  that  of  stripping  Mother  Earth  of  her  sylvan  covering?  The  hand  of 
Man  has  produced  this  desert,  and  I  verily  believe  every  other  desert  on  the 
surface  of  this  earth.  Earth  was  Eden  once,  and  our  misery  is  the  punish- 
ment of  our  sins  against  the  world  of  plan's.  The  burning  sun  of  the 
desert  is  the  angel  with  the  flaming  sword  who  stands  between  us  and 
Paradise."  How  certain,  how  sad,  is  this  great  truth  !  How  awful  then 
to  think  of  the  millions  more  who  might  have  lived  but  for  man's  ignor- 
ance, and  folly  and  wickedness  ;  and  to  reflect  upon  the  inailculable  loss 
of  happiness  to  those  who  did  live,  and  have  struggled  with  a  deteriorated 
Nature  for  a  miserable  existence  ! 
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According  to  Caesar  and  Tacitus,  middle  Europe  was  found  by  the  Ko- 
mans  heavily  covered  with  forests,  and  in  Gaul  and  Britain  were  the 
deeply  shaded  woods  where  the  Druids  had  practiced  their  gloomy  religious 
Tiles,  and  offered  in  sacrifice  the  victims  of  their  terrible  superstition. 

Now  pass  from  eastward  of  Persia  westward,  and  take  a  survey  of  both 
sides  of  the  Mediterranean  as  far  as  the  Atlantic  ocean,  and  we  behold 
countries  on  every  hand  stripped  of  their  forests,  with  decrease  of  rains, 
^vith  fallen  rivers,  extended  deserts,  and  depleted  populations.  This 
change  from  plenty  to  poverty  is  justly  ascribed  mainly  to  the  destruction 
of  the  forests,  which  exposed  the  lands  to  a  burning  sun.  The  watecs 
were  dried  up.  and  the  soil  was  washed  away  by  floods,  or  driven  off  by 
the  winds,  or  covered  over  by  ever  drifting  sands. 

The  following  are  the  percentages  of  woodlands  left  in  the  once  densely 
timbered  countries  of  Europe  where  forests  have  not  been  adequately  pro- 
tected :  Naples,  9.43 ;  Sardinia,  12.29  ;  Italy,  20.7  ;  Spain,  5.52  ;  Portugal, 
4.40;  France,  16.79;  Belgium,  18.52;  Holland.  7.10;  Denmark,  5.50; 
Great  Britain,  5 ;  Switzerland,  15  ;  while  Germany  yet  has  26.  J  ;  Russia 
in  Europe,  40 ;  Sweden,  60  ;  and  Norway  66  per  cent,  of  their  surface  in 
forests. 

The  lessons  taught  us  by  the  other  continents  of  the  Eastern  Hemis- 
phere, are  both  to  avoid  the  cause  of  aridity,  and  to  repair  in  time  the 
mischiefs  caused  by  man's  improvidence.  We  have  in  the  west  our  "bad 
lands/'  our  natural  deserts,  grassless  and  treeless,  for  want  of  water,  and 
our  grass  covered  prairies,  also  treeless,  which  can  only  be  made  productive 
of  trees  by  the  presence  of  water,  and  the  absence  of  fires.  Waters  must 
be  had  by  rains,  or  be  dn\wn  from  the  earth,  or  saved  in  reservoirs  or 
tanks,  to  be  spent  in  irrigation.  *  We  also  have  our  exhausted  lands  on  the 
Atlantic  seaboard,  which  only  need  rest  from  tillage,  and  to  be  sown  with 
the  seeds  and  planted  with  forest  trees. 

What  we  ain  do  for  these  may  be  seen  by  observing  what  has  been  be- 
gun to  be  done  in  other  countries,  not  more  favorably  situated,  where  men 
have  yet  life  {fhd  energy  siifilcing  to  repair  ancestral  delinquency.  France 
lias  taken  alarm  and  has  begun  the  work  of  reparation.  John  Croumbie 
Brown  has  published  a  book  of  351  pages  entitled,  "Reboisement  in 
France,"  in  which  he  des(Tibes  the  evils  suffered,  and  the  remedies 
of  prevention  and  restoration.  He  shows  the  effect  of  stripping  the 
mountains  in  east  France  of  their  trees  has  been  to  increase  snow 
and  land  slides,  which  destroying  that  set  in  motion,  also  destroys  that 
swept  over  in  the  descent,  and  that  covered  by  the  deposit.  When 
the  rains  come,  or  the  snows  melt,  the  torrents  come  quick,  are  rapid  and 
resistless.  They  undermine  the  banks,  and  carry  destruction  with  them. 
Nature  here  again  begins  the  work  of  restoration  by  scattering  the  seeds  of 
the  forest,  and  men  have  learned  the  wisdom  of  co-opei*ating  with  Nature, 
and  of  letting  her  more  alone.  They  now  protect  the  forests,  and  the  forests 
promote  "infiltration,  retention,  and  percolation  of  water  through  the  soil 
and  subsoil,  on  which  they  grow."  p.  38, 50.  In  other  Departments  the  like 
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il  HB  ID  l\ie  Iligli  A.1{>s.     Wbere  the  Ireea  grow,  llM 
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On  the  WESt  side  or  France  from  the  Oiro[iil>;  lii  Bayone,  nre  Ibe  Landtfi 
urSiind-dunes,  wUicli  are  sunJs  carried  inland  from  the  sc^oshun?  by  Va^ 
winds,  iiDiil  Ihey  cover  3.500,003  ncret,  and  [Lroatencd  to  engulf  the  An* 
IMLrimenta  of  Lsndes  and  Qlrondc.  These,  liowuvcr,  have  Iwea  plaiit<itf 
with  the  pine  and  otlier  trees,,  and  the  forests  now  proioci  the  cmintry  b 
liind  Ibem,  and  the  sands  bare  been  considerably  subdued  hj  culiivaUoiw' 
;ind  arrested  in  llieir  Inward  pmgreas. 

In  Algemn  Afriia  Ibo  French  Engiaeera,  from  185G  to  1804,  h^d  ttu^^ 
eighty  three  wells,  which  together  yielded  nearly  twelve  millio.is  of  gkl^a 
lone  of  water  per  mioate,  sufficiunt  to  noorish  120,000  jiHlm  trees.  (Tlial 
Earth,  by  Ellsee  Reclns,  US)  ;  so  that  even  the  desert  may  be  made  to  yieldl 
fuuutitins  of  water,  and  can  !)e  clothed  with  arl>oHa]  fVtilt  and  verdure  q 
and  it  may  be  in  this  way  Ihsl  our  treeless  regions  of  Ibe  Far  West  o 
uIlACked  by  A.nicrican  enterprise.  Our  warm  aoulh  nnd  south-nrcsl  wouldiV 
with  supply  of  rain  and  irrigation,  yield  greatly  increased  quantities  a 
semi-tropical  fruit  and  forest  trees  of  most  Tulunble  kinds. 

It  is  the  work  uf  reparution  of  the  wrong  lliitt  man  has  done  to  Nittar^  I 
and  the  prevention  of  the  repetition  of  such  wrong,  tbnt  must  now  Iw  Ui*  J 
subject  of  our  uonsidcmtion,  practical  action,  and  aduionitioa  to  others. 

Let  us  first )«  sure  ^lat  we  are  ucling  u|>an  a  true  theory.    TbvK  a 
those  nho  think  that  forests  have  but  little  or  no  Influence  in  producing  n 
attracting  rains ;  men  whose  opinions  are  entitled  to  great  consittcrmlluf 
and  respect.    Yet  we  well  know  thii  whenever  the  currents  of  air.  Indoii^ 
.  with  the  molsturt!  of  evaporation,  strike  the  cooltrr  mouniHins,  ruin  Is  prO' 
eipiialed.    8o  woods,  we  may  lielieve,  niay  be  so  elevated  and  cool  aa  la  I 
produce  showers  from  clouds  charged  near  to  the  |ioint  of  precipitation,  U  I 
the  dew  fails  1iy  a  slight  difference  of  lemperntnre  betwcen^y  and  nigUt.  \ 

Men  in  the  valley  or  plain  often  do  si'e  clouds  pass  overlhem  lolullasralj 
on  hills  und  woods  rnore  elevated.     We  know  too  that  countries  hare  lea 
niio-fall  by  reason  of  the  deprivation  of  their  forests.  Travelers  so  report  <^a 
>Li1la,  the  Capo  Venle  Islands.  St.  Helena,  and  in  Aragua,  Vencxneitt,  ft 
cording  to  Humboll  1  and  in  Egypt,  where  tbudatepatm  and  the  oUvatutvt  I 
ofroeenl  lime  been  pIcntiAilly  planted,  the  rains  have  heconie  murt 
quent :  (Dr.  Franklin  B.  Hough's  Re|X)ri  to  Congress  in  1874,  p.  21j. 
Oswald  reports  that  a  riae  bos  taken  place  in  Egypt  in  the  anniul  niu-fkllJ 
fn>m  9  to  10  inclien,  since  the  Increased  planting  of  trees. 

It  is  quite  certain  that  trees  preserve  the  waters  in  the  ground,  k 
niainiHin  the  flow  of  the  springs  and  streams.    If  trees  be  felled,  and  i 
sun  be  let  in,  the  ground  is  dried,  and  its  moisture  Is  carried  aw^y  b 
evaporation  instead  of  percolating  into  the  earth  to  reach  Ihb  cbAnnels  a 
the  springs,  and  these  also  dry  up.     If  Ibe  springs  fail,  the  rlvukin  t 
fail,  and  rivers  must  fall. 
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Reclus  says,  "Trees,  after  they  have  received  the  water  upon  their  foli- 
age, let  it  trickle  down  drop  by  drop  on  the  gradually  softened  eaith,  and 
thus  facilitate  the  gentle  permeation  of  the  moisture  into  the  substratum  ; 
another  part  of  the  water  running  down  the  trunk,  and  along  the  roots,  at 
once  finds  its  way  to  the  lower  strata/'     (The  Earth,  223). 

The  facts  are  abundant  in  proof  that  to  part  with  the  trees  is  to  lose  the 
springs  they  protect,  the  running  streams  the  springs  supply,  and  the  vol- 
iime  of  the  broad  river.  These  lost,  all  the  charm  of  the  landscape  has  fled, 
aind  then  this  source  of  man's  refinement  and  civilization  has  also  left  the 
^vorld.  With  loss  of  rains  and  springs  the  fruitfulness  of  the  earth  also 
passes  away.  Grass  fails  for  fl<x;k  and  herd,  and  the  bread  of  life  for 
Bnan  is  no  longer  sure,  and  only  because  man  has  betrayed  his  trust. 

Australia  affords  corroborative  testimony.     In  the  Tribune  of  December 
3.st,  I  find  this  statement :  **Mr.  Landsborough,  an  explorer  of  note,  says, 
*  Keeping  sheep  is  no  longer  so  profitable  there  as  it  used  to  be,  but  on  the 
other  hand,  large  tracts  of  land  that  were  worthless  before,  have  latterly 
l>ecome  fit  for  agriculture.     There  is  a  decided  increase  of  forests  and  of 
moisture  in  parts  of  Australia,  giving  hope  that  eventually  the  whole  in- 
terior desert  may  be  reclaimed.    The  direct  effect  of  sheep-raising  has  been 
to  keep  down  the  tall  grass  which  formerly  afforded  material  for  destruc- 
tive fires.    The  trees,  young  and  old,  had  been  periodically  burnt  by  these 
fires,  until  the  country  becoming  almost  treeless,  its  climate  had  been  ren- 
dered arid  and  its  soil  sterile.     If  the  facts  in  Australia  can  be  established, 
they  will  afford  the  most  remarkable  instance  yet  recorded  of  climate  being 
modified  by  the  labors  and  surroundings  of  civilized  man.'  " 

Trees,  better  than  all  else,  protect  the  slopes  from  washing  into  gullies, 
and  the  loss  of  the  soil  by  rains.  A  carpet  of  grass  will  do  much  to  protect 
the  earth  from  washing  ;  but  is  not  impervious  to  the  beatings  of  storms, 
and  the  small  beginnings  of  erosions  ever  enlarge  their  channels  by  under- 
mining the  roots  of  grass.  The  sides  of  our  hills  and  the  sodded  slopes  of 
railroads  sho^^this.  The  force;  of  the  uninterccpted  drops  of  the  driving 
rains  does  the  work  of  excoriation.  The  leaves  of  the  sheltering  forest 
break  the  force  of  the  min,  and  the  arrested  waters  trickle  in  slow  drops  to 
the  ground,  and  gradually  soak  into  it  without  wiishing  the  soil.  The  cov- 
ering of  the  fallen  leaves  also  prevents  disturbance  of  the  soil,  and  the 
leaves  growing  above,  and  those  dead  below  as  well,  intercept  the  rays  of 
the  sun,  and  check  evaporation.  The  retained  waters  must  find  their  exit 
by  the  springs. 

The  forests  in  due  proportion  are  also  shelter  and  protection  of  the  grow- 
ing crops  of  the  fanner  from  the  force  of  driving  storms.  They  are  a  shel- 
ter for  grazing  cattle,  and  shelter  for  house  and  barn,  and  man  and  beast 
thus  kept  warmer  thrive  better.  Trees  also  shelter  trees,  and  northwardly 
planted  l)elts  largely  increase  the  growths  of  nurseries  and  orchards. 

Now  what  is  the  due  proportion  of  woodlands  ?  A  Duke  of  Burgundy's 
rule,  as  quoted  by  Dr.  Oswald,  is,  "One-third  to  the  hunter,  two  thirds  to 
the  husbandman."    William  Penn's  direction  to  his  colonists  was,  that 
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"in  di-nring  tlic  Kri>'i»il  cure  bu  laki-n  to  Ipave  one  aero  of  In 
fivu  acres  cluttrinl ;  espufinlly  lo  ini'si'i'vy  ouk  Biiti  raullwrry  lrec«  for  ei 
Htiil  shEpping."    His  futlier,  A<lniini1  Peiin.  wouM  liavp  inclailifi]  In  I 
"sUipplng,"  fur  Ibe  piirpijsu  uf  mnintainiiig  a  uiirj- i  itill  an  ulijwl  of  o 
Bhttesmen  an  fur  us  Inm  liHi'  nut  Biipvrceded  wihhI, 

Tims  Willlmi)  Puiin's  rule  was  to  leave  one  for  f^Tu  ai-rcs  cleuml.  or  li 
pur  cent,  uf  wood  appundaat  to  caeli  fiirm ;  of  course,  so  mucti  besidq^ 
l.liu  woodpi]  IiJUh,  snnd-clunHS  and  mountivin  inuTta.  Fur  Ibe  entire  c<>uiitryj| 
anil  for  the  gunui'iil  good  of  fonM^ry  and  ngrl culture  Ilia  propoitioa  c 
wMidtand  Is  prolwbly  Aom^tliing  lou  suiall.     Tliu  priiporllon  of  waodlmitl 
in  the  enliro  area  <if  tlicse  Slaltt,  taking  into  conslde ration  wi 
cities,  tiighways,  &,c.,  h  29  per  com. ;  incluiUiig  Territ'iries,  Is  )t3  pa  m 
slinwingadisproportidn  of  onrTorriloriea  to  be  woodiesii. 

Dr.  HougL  glree  tUe  rule  of  proportion  of  wood  witli  raforifnco  t 
true  test.  lie  says  "  Ttiere  can  Ik  no  doubl  but  tbnt  injuries  miiy  result,  I 
OB  well  to  agriciiUural  interests  as  lo  tlio  public,  from  an  oxr-i'ss  of  furi^J 
growth.  It  is  llie  highest  liim  of  fiire^try  to  iLlIikiii  llie  goUlt^n  mean  bc<j 
iween  loo  much  and  too  liltle,  and  un  llils  due  luhuice  of  flcid  nnd  grore 
deiMnds  (hat  cquilllirium  of  hcnith  and  wealth  ilmt  promisi's  Hie  greiitea 
amount  of  human  liappinesa  lo  the  grenlesl  numlier,  and  llirougli  i)i«^ 
longest  period  of  lime."    Repori.  p.  32. 

It  is  ImprBCticuble  to  bring  the  dlfl'urenl  States  or  sections  of  tlie  UniW  I 
States  f  I  approximate  any  uniform  standard  as  in  tlio  pro|>er  piii|torUoti  uf  I 
woodtftuds.  It  winiid  gunemlly  be  unprolitable  lo  utiempt  to  make  Hmhle,  [ 
sleep,  siony  and  niugli  miHintain  lands,  or  poor  sandy  tmcia,  or  deep  1 
swamps  and  evur-glades.  Bui  il  is  tlic  interest  of  nil  Lo  keep  these  woodtid,  f 
aud  lo  reforest  llie  lands  worn  nut  by  cropping,  that  llicy  may  nol  liooums  | 
dry  deserts.  But  every  vast  continuity  of  forest  should  be  broken  fnr  ftg-  1 
rirultiire.  intercourse  and  security  ofltenllli,  property  and  life,  and  ngii>ii»  I 
of  prairie  and  deserts  be  made  lo  bear  a  due  proportion  uffuresis. 

And  farm  lands  should  be  iutenpersed  with  trees  to  preserve  Ihom  in  tllS  I 
best  ugriculturnl  condition.  To  do  this,  few  farmers,  ilioagh  tTiey  draw  their  I 
fuel  from  the  mines,  are  iuclincd,  by  planting  areasof  cultivated  or  pastured  I 
lieldd.  This  tliey  would  not  consider  econontlcal.  Bui  tliey  could  with  littl^  J 
loss  of  useful  space,  plant  the  most  sunny  side  of  every  riNtd  jnsslng  tiirougbfl 
their  farms,  and  Hius  the  (arming  soil  would  be  little  shaded,  and  tlie  n 
of  Ihe  trees  draw  the  greater  part  of  their  nourlsliment  from  the  soil  UBduH 
the  highway.  The  public  would  Iw  gainers  in  gr»ioful  shjide.  and  llidj 
farmers  would  have  the  protection  of  the  roadsiilc  Irccs  and  tlicir 
and  finally,  their  use  as  limber  as  they  come  to  maturity,  and  aro  rejilaoMlfl 
by  renewed  plantings.    To  do  so  mucli,  an  cnlighicncd  suif-iniercfil  slinQl^T 

In  addition  let  every  farmer  keep  open  and  llowing  nil  bisspringsfurdriok  i 
for  his  herds  and   Hocks;  plant  around  Ihem  groves  of  Irees.  liolh  to  pn-^ 

serve  the  flow  of  the  water,  and  to  nffnrd  sbndc  tn  man  ami  bei 

Everj-rnilrrmd  cimipiiny  slioidd  plant  trees  on  llie  sunny  side  of  their  line  \ 
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Kksfnr  slinik.  nnd  Tor  cross-lies  nnil  cnrliiiilHT,  iigHmal  rlie  liruL' wliCD 
surely  lieitmie  niori.'  B«vrce  ;  find  slimild,  for  iis  best  aelf-ini«r- 
■e  every  dcvicp  lo  avoid  Hring  tlie  fareats,  nnd  use  crnse  ties  tlmt  Iiave 
ifd.  creoeuted.  kyunizcid,  or  sntunileil  wUh  toiling  tar,    Tlie  In- 
y  Imvo  nt  sinkc  to  ecoDomlZQ  is  incalculable. 
ialKtion  le  not  liere  Kuggtis[e<1.  vxi-t-pt  it  be  to  nulborize  llie  roadsidu 
:  And.  pcrliaps,  omniics  to  oH'ur  rewards  fur  aucb  planting.     Tlie 
1  «r  our  HodL'ty  \a  lOgtti  to  Iri'e  planting  are  two  :  lo  difTuBC  uso- 
tDowIvdge,  and  to  oxcculc  tlie  trusts  of  the  Mlcliaux  li^jracy,  yet  this  is 
jtKoperatis  in  a  splK're  of  action  tlint  ia  boundless  and  endless.  True,  our 
Is  small,  but  lidd  by  a  t>erp«>:iial  trustee,  its  munlllccace  f,lioutd  lie 
~  !8  tienofii«nt  efri;cts  never  ceaM  to  spread,  and  the  knowledge 
mpan  and  itttninlive  we  give,  may  bring  aymiiathutlc  and  enduring 
y  many  others,  by  the  States,  and  the  United  Stales. 

D  we  consider  thai  treca  require  the  growth  of  many  years ;  thai 
D  tracts  of  muntry  arc  denuded,  which  eun  be  more  profiLibly  used 
*T  rtforesliii^  than  otherwise,  and  that  lo  umke  Uio  refureBling  useful  and 
itofiublc.  there  must  bo  choice  of  trees,  and  skill  in  the  manner  of  llieir 
■aaagrracnl  and  care,  we  must  see  iliat  no  lime  should  be  li»i.  This  gen- 
Ti  should  begin  the  work  ctTectivcly,  and  enjoin  the  duty  upon  thuae 

IB  kin-is  of  tfves  lo  Ih;  preferriHl  by  eonsideralions  of  durability  and 
inltlfariouB  uses,  are  the  Amcriean  White  Oak  :  the  American 
e  Pine  ;  the  American  While  Ash  ;  the  American  Elm  ;  llie  Chest- 
(  'Walnul,  Hickory  and  Larch.  To  Ihis  list  of  trees  in  lo  be  added  the 
Klyptus,  nr  Blue  Gum,  of  Australia,  for  its  anti-midarial  properties,  and 
■  npid  growth,  yet  excellent  limber.  lis  wood  is  white,  al)ouI  as  hard, 
I  littJi-  stRinKcr  than  the  best  Eiislern  Ash.  i  J.  T,  SiraLlon,  Agl.  Reps. 
i.  p.  m).  The  planting  and  managoment  must  be  \e(l  to  professional 

B  ItaaaachUsi'tlH  Society  for  Promoting  Agriculture,  who  received 
Bhba  of  the  Uicimux  Estate,  have  offered  prizes  for  the  cultivation  of 
xUlina  of  not  less  than  live  acres,  lo  be  planled  with  the  European 
I,  Scntcti  and  Corsican  Pine,  and  American  White  Ash.  The  coiupo- 
I  b«  likely  to  exact  the  use  of  farm  lands,  while  agricultural 
toyraqnimi  tlic  ctiicf  sowlug  and  planting  of  trees  to  be  on  llie  siony 
■.and  prolilless  tiandy  spots,  such  as  are  otlen  savingly  allotted  lo 
u  dead.    These  too  may  lie  planted  with  ecimomy  and  pleasing  ef- 

ncxed  III  their  clrcnlar  is  a  very  valuable  Essay  by  Professor  C.  8. 

I,  Director  uf  ibe  Botanic  Garden  and  Arboretum  of  Harvard  Uni- 

.  This  I  have  read  since  writing  the  preceding  pages,  and  the  facts 

plntona  by  him  expressed,  sustain  the  foregoing  views    Ho  shows  by 

K  tcatiraony  that  woods  do  produce  ninfalls  ;  do  preserve  springs 

rt»n» ;  dii  protect  the  soil  and  eropa.  niirearics  and  orchards ;  that 

Py  lands  though  e.\t)osed  to  Uie  fierce  winiU  of  the  scaBliorc,  have  pro- 
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duced  largely  in  Massachusetts,  the  Larch  and  Scotch  Pine,  besides  Oaks, 
Ashes,  Maples,  Norway  Spruce  and  Austrian  and  Corsican  Pines.  He 
recommends  a  protecting  belt  of  trees  to  be  planted  on  the  northern  side 
of  every  farm.  The  proper  proportion  of  forest  for  Massachusetts  he  con- 
siders to  be  25  per  cent.  Besides  the  woodlands  in  the  State,  there  are 
nearly  two  millions  of  acres  of  unimproved  lands,  1,200,000  acres  of  which 
is  admirably  suited  for  forest  growth,  the  value  of  the  timber  on  which,  in 
fifty  years,  could  only  be  reckoned  by  hundreds  of  millions.  True,  this 
would  devote  half  the  State  to  Sylviculture  ;  yet,  he  thinks  it  would  be  its 
most  profitable  use,  and  be  a  benefit  to  that  and  other  States. 

Professor  Sargent  expresses  his  concern  at  the  rapid  destruction  of 
timber  in  the  United  States,  as  sure  to  enhance  its  price,  and  produce  many 
agricultural  evils.  He  says,  **  Every  year  the  destruction  of  the  American 
forests  threaten  us  with  new  dangers.  Every  year  renders  it  more  impera- 
tive to  provide  some  measures  to  check  the  evils  which  our  predecessors  in 
their  ignorance  have  left  us  as  a  legacy,  with  which  to  begin  the  second 
century  of  our  Republic." 

The  Professor  calculates  so  large  a  timber  profit  to  his  State,  besides  other 
advantages  as  to  make  it  a  moral  duty,  and  patriotic  achievement,  to  engage 
in  tree  planting,  and  insists  that  railroad  Cvorporations  must  plant  in  their 
own  interest. 

If  farmers  would  generally  plant  one  side  the  highways,  and  a  row  or 
belt  of  sheltering  trees  on  the  north  side  of  their  farms,  and  they  and  the 
Governments  should  see  that  all  untillable  grounds  should  be  kept  in  the 
growth  of  timber  as  fur  as  practicable,  exempt  from  plunder  and  fires,  we 
should  attain  that  proportion  of  trees  over  the  whole  country  which  is  re- 
quired by  the  best  interests  of  agriculture  and  the  general  good  of  the 
people.     This  should  be  the  aim  of  all. 

In  Pennsylvania  we  have  heirun  no  considerable  tree  planting,  except  it 
be  that  in  Fairniount  Park.  There,  besides  previous  plantings,  the  Com- 
missioners have  planted  within  eij^hteen  months,  12,082  trees,  of  the  value 
of  ^14,400  ;  and  have  yet  in  the  Nursery  33,304  trees. 

From  the  reserved  moiety  of  the  Michaux  income,  the  American  Philo- 
sophical Society  has  esUvbllshed  in  the  Park  the  course  of  Lectures  de- 
livered by  Dr.  Rothrock  on  Arhoriculliire  and  Botan}',  who  dwells  em- 
phatically upon  the  importance  of  wo(xls  for  the  preservation  of  water  and 
soil  and  in  protection  of  agricultun*. 

Citizens  of  Pennsylvania  have,  however,  commenced  an  important  Syl- 
viculture in  Eastern  Virginia.  Landreth  &  Co.,  of  Philadelphia,  have  for 
six  years  and  a  half  been  planting  300  acres  of  black  walnuts,  and  in  a  few 
years  will  complete  some  thousjind  acres  in  hard  wood  nut  bearing  trees. 
Mr.  Burnet  Landreth,  a  member  of  the  firm,  without  fear  of  inciting  ri- 
valry, and  without  any  apprehension  that  the  growing  market  for  timber 
can  he  overstocked,  has  published  their  doings  in  the  Journal  of  Forestry, 
published  in  London.  He  seems  actuated  by  the  spirit  of  patriotism  more 
than  the  love  of  profit.  He  laments  that  the  White  Pines  of  our  State  liave 
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^ooe,  and  those  further  north-west  are  rapidly  going,  leaving  no  succession 

1  n  kind,  and  the  Oaks  and  Hemlocks  are  fast  departing,  which  are  sonie- 

'K  imes  cut  down  to  get  the  bark  for  the  tanner,  with  but  the  contingent 

enhance  of  selling  the  wood  for  cross  ties  and  lumber.     When  felled  both 

^i^bjects  should  certainly  be  secured. 

Landreth  &  Co.,  buy  worn-out  lands  cheaply  ;  buy  them  near  navigable 
"^raters,  for  cheap  transportation  by  water,  sow  or  plant  nuts  of  chestnut, 
^vralnut  and  hickory,  or  sow  the  seeds  of  the  white  pine,  which  they  find  to 
j^row  in  the  South,  and  leave  tbe  yellow  pine  seeds  to  sow  themselves. 
*7hey  see  a  boundless  area  of  timber  growth  before  them  and  others  ;  trees 
^of  slow  return  ;  but  know  that  the  market  will  await  its  maturity,  and  will 
"^36  ever  a  rising  one,  as  the  country  shall  become  more  shorn  of  limber, 
^lenser  in  population,  and  more  demand  the  consumption  of  timber.     The 
;K>roflt  awaited  will  be  surely  compensatory  for  capital,  labor  and  interest 
^has  invested  ;  and  though  for  many  years  unproductive  of  annual  income, 
^ho  limber  crop  when  it  matures  will  be  found  to  cover  all  the  investment, 
"^¥ith  no  inten*st  of  capital  expended,  Irat  there  self- in  vested  by  ligneous 
increment.     It  is  an  inheritance  laid  up  for  heirs  ;  a  good  to  them  :  a  good 
%o  the  nation.     Yet  the  harvest  is  not  all  postponed,  and  to  be  but  once,  at 
distant  period  ;  for  the  process  may  be  one  of  successive  thinnings  of  small 
^rees  thickly  planted,  and  of  old  trees  of  different  kinds  maturing  at  dif- 
ferent times,  thu»  bringing  repetitions  of  profits.     The  sowings  of  nature 
and   the  plantings  of  man  may  also  be   in  every  successive  year,  and 
ciifft  rent  tracts  thus  yield  annual  returns  as  trees  are  fit  to  cut.    The  plant- 
ings should  be  annually  repeated  as  the  woods  shall  be  thinned.    It  should 
Ije  a  rule,  except  in  needed  thinnings,  never  to  cut  down  thrifty  trees  that 
are  yet  rapidly  making  wood.     An  economical  instinct  will  teach  all  this 
to  the  provident  forest  proprietor.     As  certainly  as  the  axe  and  portable 
saw  mills  cut  up  the  best  timber  of  the  forest,  as  they  surely  are  rapidly  do- 
ing, the  plantings  of  man,  and  the  protected  growths  of  nature,  should  fol- 
low with  equal  pace,  with  selections  of  kinds  most  profitable,  except  where 
cleared  land  is  fit  and  required  for  agriculture.     The  whole  country  has 
but  its  2o  |xjr  cent.,  while  there  are  excessive  quantities  in  large  tracts  in 
some  sections,  and  no  forests  in  other  vast  areas.     This  shows  another  dis- 
tribution of  trees  must  be  a  work  of  the  future. 

Philadelphia  should  not  overlook  the  interest  she  has  in  keeping  well 
wooded  the  sources  of  the  Schuylkill,  the  river  that  gives  her  chief  supply 
of  water.  The  Schuylkill  Navigation  Company  began  this  beneficent 
work  of  supply  of  water  and  wooded  protection  by  building  their  mag- 
nificent mountain  reservoirs,  and  buying  wooded  tracts,  by  the  shade  of 
trees  to  protect  the  springs  that  supply  them. 

It  will  also  be  to  the  interest  of  the  city  to  build,  in  the  future,  more 
mountain  reservoirs,  and  protect  their  supply  of  trees,  that  she  may  have 
adequate  stores  of  waters,  there  to  meet  the  exigency  of  summer  drouths, 
-when  her  population  shall  have  increased.  The  secured  wooded  water 
sheds,  and  the  plantings  in  progress  in  Fairmount  Park  subserve  the  same 
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purpose  ;  but  Willi  thy  rily's  growtli  lier  neeils  wili  imrreiise  iircun>erring:l 
Iitr  wiiltr  aujiply  at  a  (listance,  iliM  our  scwjnd  lHj»uiifiiI  river  may  con-r 
linue  Bdtijuaie  to  t!ie  wants  of  a  moLroiwlis  of  millijns. 

Here  alioulil  he  apeclully  lirouglu  In  notify,  tlic  neceuUy  of  a  '' 
amount  of  true  plantiag  in  ttie  pmiries  and  plnina  thut  cxiend  over  tb*I 
cuiitral  length  and  breadth  or  oui-  notthcra  conlioent.  With  groat  doptk*! 
of  alluTtal  Boil,  protected  by  tho  heavy  pruirie  grosses,  wliicU  (l]ri)Ugb.f 
thi;  centuries  have  annually'  added  their  decnyiug  ricliui;e!(  to  the  vi'getttble  I 
mould,  Ihe  rolling  or  flat  prairie  regious  have  but  occasional  groups  Offl 
trees.  Tile  cause  or  the  absence  ol  trees  seems  lo  have  been  the  h'cqticnt  f 
UrcB  that  swept  over  the  pmirles,  for  wherever  protected  by  the  aettlcn-l 
from  Hre  a  thick  and  flourishing  growth  of  trees  springs  up,  and  tlic  plant-  , 
ingB  also  thrive. 

The  prairies  need  trees  the  mnrc,  to  induce  precipitation  of  ruin,  i-nd  to  I 
protect  the  aidl.  spring  and  streams  rroin  evapuralion,  by  rcaaon  of  tlia  I 
immense  extent  of  wheat  and  corn  ero|)s  now  gmwn  in  cnntlnuoua  llolda  I 
(if  n  thousand  or  more  acres,  encli  spring  sown  or  planlwl.  thus  cxpostag  I 
llic  bare  ground  for  more  than  hairibe  ycitr,  in  ihii  intervals  of  the  crops,  f 
to  the  drying  sun.  to  be  swept  away  aiike  by  winds  and  rains.  Aud  hMrjr  I 
beltfe  of  growing  timber  are  wanteil  for  more  than  the  aitmciion  and  n^cn- 1 
tion  of  rain  and  water :  are  wanted  to  make  !l  soniclhing  more  pcssibie  to  M 
arrest  the  great  prairie  fires ;  and  also,  to  liroah  liie  force  of  tlie  sti 
tornadoes  that  so  destructively  sweep  the  cenirsl  parts  of  uur  continent  [;| 
where  no  sheEtcring  mountiiins  or  iiills  exist  to  ariest  the  force,  and  ili»-  1 
jierae  the  winds.  Borne  socli  bcnoHt  has  already  iiccn  perceived  iinii  MO-  I 
knowledged. 

In  tlic  prairie  and  treeless  rcginns  of  the  central  West,  whore  sclliud,  tbaj 
settlers  have  jwrceived  it  lo  be  tlielr  interest  to  plant,  and  to  mvc  1 
lancous  growtiis  of  trees,  and  beyond  llie  inceulive  uf  iuieresi,  Ibc  {ilm 
uruble  occupulioQ  hits  kinilled  an  uiitliuslasm  for  Arboriculture.    The  flnvl 
are  fnughi,  and  'ess  frequently  lighted ;  coal,  wlion  at  hand,  h  pfetvnMfM 
used  for  fuel,  and  tlie  spontaneous  second  growth  is  generally  blotter  t" 
the  original  forests  where  these  had  lieen.    In  llio  State  of  Mlnaesot^ 
Manln  County,  "  thousands  of  acres  of  young  timber  trcis  aro  growiaj^f 
some  spontaneous,  others  planted;"  in   Redwood,   "The  cultivatjon  t' 
forests  on  the  prairica  will  amount  lo  fruiu  1  to  iO  acres  jwr  quarter  m 
lion;"  ill  Steele  County,  "Some  attention  has  been  given  to  planting  Torti 
trees,  and  the  interest  is  on  the  increiise,  as  the  t!:iticri[nenls  biire  It 
quite  huccessful ;    many  small  groves  of  quick  growing  varieii<.< 
liianted  near  dwellings  ;"  in  Watonwan,  l.DOO  acres  are  under  cultiTntto 
in  groves  of  from  one  to  12  acres  ;  In  Nobles  C!nunty,  "  An  aasociatlot)  lii4 
been  orgnnired,  and  tin-  children  in  uneh  school  are  being  orgnnixtkl  Into 
Centennial  bands  of  little  foresters,  with  promises  of  tiudges  and  mor  ' 
valuable   prizes   for   planting  trees."     In   the   Blate  of  Iowa,   CrawA) 
County,  "  Large  numbers  of  ihc  more  thrifty  farmers  iinve  pltmled  grot* 
of  maples,  enllon  wood,  blai-k  walnut  and  box  elder,  wbicii  have  gronil 
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^  great  mpidity.  nnil  the  vast  esinnse  or  trteUisa  |irairiea,  which  a  few 

)  Btreiched  In  everj  direction  as  fur  as  the  eye  could  see,  is  now 

d  over  wlib  ticautiflil  ^rovca.  which  greatly  udd  to  the  wealth  of  the 

ty,"  uiil  tn  Ctierohee  County  It  is  reported,  "  A  great  many  are  p1ant- 

whii'h  grows  fast."     For  Missouri  it  is  reported  that.  "  In  the 

tone  of  ihe  Swas  that  were  origiaally  prairie  land  or  opoaings,  spunta- 

li&nd  tlirlfty  forMts  tiave  sprung  up  and  Inerensed,  aa  increoaing  eet- 

MDta  li&re  previ'Oted  annuiil  pr&lrie  tjres  ;"  for  the  County  ofOrcene  it 

lilod,  ''NeMrljall  llic  olil  timber  is  iaferior,  for  the  reitsnn  llitkl  the 

riHuiidB  pnidui-'e  abundant  grass,  which  is  burned  over  every  suaaon. 

h  injures  the  trunks  of  the  trees.    Forests,  from  which  the  fires  are  kepi 

y  thriRy.  many  of  the  trees  adding  one  incli  to  their  diameter  an- 

»ny."    See  Agl.  Rep.  forl8T5. 

Kansas  and   Nebraska,   the  Report  of  IHTS.   says.    "On  original 

^  threat  growth  Is  increasing  rapidly  from  two  (nuses :  The  first  ia, 

jsl  of  pr^rie  fires  by  cultivation,  which  has  resulted  extensively  in 

IB  springing  up  on  nncultivated  porrions  of  u  thick  growth 

g  trees,  which  grow  with  wondertbl  tluitt ;  the  second  cause  being 

ling  nf  foresis,  now  doubly  stimulated  by  legislative  encoiintge- 

d  by  assured  success  in  respect  to  both  growth  and  profit.     In  ad- 

U>  personal  advantages  to  the  planter,  in  the  increased  comfort, 

r,  and  money  value  of  bis  premises,  it  is  claimed  that  a  public  beue- 

■  already  perceptible  in  a  modiflcution  of  the  cUinaie,  particularly  in 

J  of  awuagiug  the  severity  of  the  once  unimpeded  wiodH."    Of  Jof- 

n  County.  Eansaa.  it  is  said,  "  The  forest  itrua  is  rapidly  increasing  in 

fqnODce  of  stopping  the  p  mi  rie  fires,  and  the  planting  of  new  groves;" 

if  Barton  County,  it  is  said,  "  Flattering  resulis  luivo  been  oliljiincd 

B|daaUng  tree  seeds  and  ciiltings." 

«  planting  in  California  is  receivhig  much  attention.    Before  the  1st 

',  1976,  James  T.  Siratton  had  planted  In  Alameda  County,  111') 

M  with  130.000  Eucalyptus  trees,  that  is  the  Blue  Qura  ol  Australia, 

kl  f«et  apart  each   way.     The  company  owning  thi'  railroad  between 

bIim  and  Anaheim,  in  Southern  California,  liad  planted  140  acres, 

h  about  80,000  Kricalyptus  trees.    In  the  spring  of  this  year  it  was  an 

d  that,  "The  Ccninil  Puclllc  Railroad  Company  haa  lately  arranged 

•  40,000  Siieainptuii  Olobulun  trees  set  along  the  fiOO  miles  of  the 

f  way  uf  the  company,    This  Is  only  tlie  firsi  intttallmcnl,  as  it  will 

t  about  800,000  of  the  trees  for  the  500  miles  of  valley  whore  they 

■>  be  onltivaiod.     The  immediate  object  of  the  plan  is  to  increase  the 

dity  of  the  region,  and  lesson  the  linbillty  to  droughts." 

•  Unllud  Stitles  lluvernment  has  begun  to  take  a  deep  interest  in  tlie 

t  of  iim  preservation  of  American  Forests.     This  appears  to  have 

I  a  Memorial  to  Congress  of  the  American  Association  for 

Ldranccment  of  Science,  upon  the  cultivation  of  timber  and  the  pre 

a  of  furesla.  in  August  187)1,  signed  by  Franklin   U.  Hough  and 

;e  B.  Emerson  their  Committee,  which   being  referred  to  the  Com- 

X  UlClt.  PBtLOH.  SW.  xvn.  100.  2*.      FWINTBD.IAd.  13,  1878. 
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tnittee  of  the  House  on  Public  Lands,  Dr.  Hough,  on  March  10th,  1874, 
submitted  to  Washington  Townsend,  Chairman  of  that  Committee,  his 
views  at  length  on  the  subject  of  the  Memorial.    These  were  printed  by 
order  of  the  House,  in  a  Report  of  118  pages.    It  is  a  ftiU,  yet  compact 
statement  of  many,  facts  and  statistics,  which  abundantly  sustain  the  con- 
clusions herein  expressed.    There  followed  in  October  1875,  the  Reiport  of 
the  Commissioner  of  Agriculture  for  that  year,  a  division  under  the  bead 
"Statistics  of  Forestry,''  from  p.  244  to  358,  giving  tlie  forest  area  of 
every  county  in  every  State  in  the  Union,  in  number  of  acres,  and  the 
percentage  of  the  whole  number  in  the  County  and  State,  with  other  valu- 
able information.  It  is  very  important  in  lis  promise  of  future  reports,  and 
also  from  the  fact  that  will  be  the  basis  of  contrast,  to  show  the  progress  of 
reforesting  the  country.    An  Act  of  Congress  of  August  15th,  1876,  gives 
earnest  that  Congi'ess  will  guard  this  great  national  interest,  esi^ecially  as 
it  made  an  appropriation  for  the  compensation  of  a  competent  commis- 
sioner to  investigate  and  report  upon  the  preservation  of  the  forests,  and 
the  exportation  of  timber  and  other  products  of  the  forests.    I  have  an  an- 
swer to  my  inquiry,  fh)m  Dr.  Hough,  the  Commissioner,  saying  that  he  is 
at  Washington  to  print  his  report  in  that  of  the  Commissioner  of  Agricul- 
ture ;  that  he  has  tried  to  do  justice  to  Michaux  and  others  ;  thinks  the   z 
facts  he  lias  collected  opportune,  and  that  the  interest  in  forestry  is  grow — 
ing.    The  President's  Message  to  Congress  of  this  month  earnestly  recom — 
mends  legislation  to  protect  the  timber  belonging  to  the  Government  andV 
the  preservation  of  the  forests  of  our  country. 

The  proposition  before  us  invr)ke8  physical  causes  for  physical  eflfects. 
Yet  are  these  very  interesting  to  our  mind  and  feelings.  They  concern 
deeply  human  life  and  happiness.  The  mind  must  plan  and  execute  the 
work ;  must  appreciate  tlie  beneficent  results,  and  not  without  gratified 
emotions  in  view  of  the  good  to  come.  The  purposed  menns  will  seek  to 
influence  the  elements  ;  in  a  measure  to  rule  the  powers  of  the  air  ;  to  draw 
rains  from  the  clouds  ;  to  detain  the  waters  in  the  earth  to  fluali  the  spring? 
and  swell  the  streams  ;  will  both  drain  the  marshes,  and  cause  wells  ami 
fountains  to  flow  in  the  desert ;  cause  the  grasses  and  cereals  to  cover  the 
fields,  and  the  forests  and  woods  and  trees  to  grow  on  mountains,  hills  and 
plains.  Yet  all  this,  is  not  to  speak  or  act  presumptuously,  for  it  is  but 
to  use  the  powers  placed  at  man's  dis|X)sa1.  It  is  to  do  more  extensively 
what  has  been  done :  what  is  therefore  practicable.  Man  is  to  engineer. 
to  plow  and  plant,  and  sow  and  water,  but  Go<l  must  give  the  increase. 
Man  is  to  obey  the  first  command,  "  Replenish  the  earth  and  suMue  it." 
Obedient  to  this  we  have  the  promise,  "I  will  give  you  rain  in  due  sea- 
son, and  the  land  shall  yield  her  increase,  and  the  trees  of  the  field  shall 
yield  their  fruit." 

That  the  evils  reviewed  have  been  terribly  aggravated  during  many 
centuries,  should  not  discourage  us.  The  full  remedy  may  require  as  many 
centuries  as  the  cause  has  l>ecn  operative ;  but  every  step  of  repair  is  bene- 
ticent  progress.  The  world  is  now  fuller  of  resources  than  cTcr  before. 
Man's  enginery  is  gigantic ;  his  machinery  is  imbued  with  intelligence. 
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He  can  destroy  fkster  ;  but  knows  how  to  repair  his  injuries  sooner.  But 
to  cease  to  do  evil  is  to  begin  to  do  good ;  for  Nature  only  asks  man's 
leave  to  renew  her  beneficent  growths.  Stop  the  fires  on  tlie  prairies, 
lighted  by  the  hunter  for  unknown  centuries,  and  Nature  will  clothe  them 
with  forests.  Plant  with  trees,  and  protect  the  self  sown  seeds  of  the 
forests  along  the  waste  lands  of  the  seaboard,  and  they  are  born  wlio  may 
see  them  all  reforested  ;  see  them  also  renew  a  virgin  forest  soil.  We  have 
just  begun  many  beginnings.  Let  them  be  followed  up  by  many  zealous 
co-operators,  and  our  country  will  exhibit  a  prosperity,  salubrity,  and 
beauty  never  before  seen,  and  in  due  time  will  become  the  dwelling-place 
of  millions  more  human  souls,  else  not  to  be  born  ;  souls  to  be  happy  on 
earth,  and  to  people  heaven.  If  this  world  was  worth  the  making  it 
must  be  man's  duty  to  make  it  teem  with  happy  life. 

Addenda. — Since  reading  the  above  paper.  Prof.  Lesley  has  kindly  sent 
me  two  quotations  which  strongly  support  the  views  and  purposes  of  the 
essay  read.  E.  K.  P. 

I.  "The  country  from  the  head  of  St.  Croix  river  [in  Wisconsin]  to 
Bayfield  is  covered  with  drift.  .  .  .  not  an  outcrop  fdl*  fifty  miles.  Most 
of  the  district  is  destitute  of  living  springs  and  streams.      Numerous 

depressions  in  the  drift  are  partly  filled  with  water The  soil  is 

sandy  and  barren,  supporting  only  a  stunted  growth  of  'jack  '  pines  and 
*  scrub  oaks. '  Fire  has  killed  the  timber  over  wide  areas,  on  which  grass 
was  growing,  exhibiting  before  our  eyes  nature's  simple  method  of  con- 
verting woodland  into  prairie.  The  reverse  process  is  just  as  simple. 
When  prairies  are  no  longer  swept  over  by  fire,  timber  springs  up,  re  con- 
verting prairie  into  woodland.  Grass,  with  fire  as  an  ally,  can  beat  tin\ber. 
Timber  can  beat  grass  when  it  has  no  fire  to  fight." — Report  of  O.  W 
Wight  in  Geology  of  Wisconsin,  p.  76,  1877. 

II.  "  In  the  whole  Kingdom  of  King  Devananipriya  Priyadarsin,  as  also 
in  the  adjacent  countries  ;  .  .  .  .  the  Kingdom  of  Antiochus,  the  Grecian 
King  and  his  neighbor  Kings,  the  system  of  caring  for  the  sick,  both  men 
and  cattle,  followed  by  King  D.  P.  has  been  everywhere  brought  into 
practice.  Wherever  useful  healing  herbs  for  man  and  beast  failed,  these 
he  introduced  and  cultivated.  Wherever  roots  and  fruits  were  wanting, 
these  he  introduced  and  cultivated,  lie  caused  also  wells  to  be  dug  and 
trees  to  be  planted  on  the  roads  for  the  benefit  of  cattle."— Dr.  Kern's 
translation  of  the  Gimar  rock  inscription  in  India,  second  section  of  the 
tablet.  Seep.  193  and  Plate  1.  Jour.  R.  Asiat.S.  Vol.  IX.  part  2.  .July,  1877. 

What  Christian  nation  has  provided  so  humanely  for  traveling  man  and 
beast?  The  purpose  of  trees  and  shade  as  al)ove  advocated  is  immediately 
practicable  and  beneficent.  Let  us  also  open  the  roadside  springs  and 
wells,  and  furnish  the  cup  for  cold  water  ;  and  maintain  the  supply  of 
medicinal  herbs,  roots  and  barks.  This  we  will  begin  in  the  Park  as  soon 
as  the  Pharmaceutists  will  lend  their  efficient  co-operation.  Except  in  the 
hospitals  of  our  large  cities,  and  county  poorhouses,  the  sick  wayfarer 
mast  depend  upon  humane  tavern  landlords  and  benevolent  citizens,  who 
seldom  fail  in  Christian  charity.  But  may  God  and  man  save  us  from  TVampt • 
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OauKBi  of  the  Huron  Disaster. 
By  Prof.  Wm.  Blasius. 
[Read  bsfiyre  the  American  Philosophical  Society.  December  7,  1877.) 

The  whole  country  mourns  for  the  appalling  and  terrible  disaster  that 
befel  the  United  States  war- vessel  "Huron"  with  her  hundred  brare 
mariners  in  the  recent  storm  on  our  coast.  It  is  not  the  rareness  of  such 
terrible  calamities  that  causes  this  surprising  and  deeply  felt  sympathy  with 
the  brave  and  gallant  men  who  found  here  so  unexpectedly  and  untimely 
their  watery  grave.  The  Public  Ledger  of  Philadelphia,  only  a  short  Ume 
ago  enumerated  44  vessels  belonging  to,  or  bound  to,  or  from  American 
ports  only  that  shared  during  the  short  period  of  one  single  month  a  simi- 
lar fate.  Unfortunately  such  calamities  are  not  seldom  on  our  shore,  and 
they  indeed  follow  each  other  so  rapidly  in  succession  that  the  last  one 
only  obliterates  the  still  vivid  traces  of  the  preceding  one.  Thus  they  are 
forgotten  one  by  o%e,  and  their  stories  are  only  revived  for  moments, 
when  commerce  and  pleasure  seekers  apply  to  the  Government  for  the 
removal  of  the  wrecks  that  are  in  the  way  of  their  pursuits. 

What  makes,  however,  this  case  so  particularly  impressive  in  the  minds 
of  all  men  is,  that  the  Huron  was  a  war- vessel,  recently  built,  supposed  to  be 
well  fitted  and  found,  staunch  and  speedy,  that  it  was  commanded  by  naval 
officers  who  are  looked  upon  as  particularly  skilled  navigators,  and  under- 
stand how  to  fight  the  storm  as  well  as  the  foe,  and  to  whom  the  nature  of  the 
depth  in  these  friendly  waters  ought  to  have  been  as  familiar  as  their  state- 
rfx)ms.  We  cannot  wonder  then  that  the  public  anxiously  inquires  into 
lliis  dreadful  iind  mysterious  distister,  and  tries  to  unravel  its  cause. 

Neither  is  it  strunj^e  in  these  corrupt  conditions  of  society  that  some  find 
it  in  the  defective  (construction  of  the  vessel  ;  some  lay  the  blame  on  the 
commander  for  having  started  at  sea  when  the  warning  signals  were  flying, 
and  for  huuci^ing  the  coast  too  closely  in  order  to  gain  time.  Some  wise  old 
captains  of  merchantmen  lament  the  loss  of  good  old  practical  seamanship; 
they  hint  "that  the  naval  officer  proper  need  now  be  but  an  indifferent 
kind  of  a  sailor,  so  long  as  he  is  a  good  mathematician,  chemist  or  drill- 
master,  appears  well,  dresses  tastefully  in  well-fitting  uniform  according 
to  th(Uatest  edicts  of  the  naval  Turveydrops,  and  has  i)ossesscd  himself  of  a 
diploma  issued  by  the  United  States  Naval  Academy. "  There  may  be  some 
truth  in  these  suggestions,  but  it  is  not  likely. 

From  the  meagre  facts  hitherto  published,  it  will  of  course  be  useless  to 
argue  any  of  these  surmises  ;  but  as  the  Government  doubtless  will 
probe  this  matter  to  the  bottom  for  the  sake  of  preventing  future  simi- 
lar accidents,  I  would  respectfully  draw  its  attention  to  a  third  ]x>tent 
agent  which  seems  to  have  been  completely  overlooked  by  these  wise  crit- 
ics, and  which  probably  had  more  to  do  with  this  fearful  disaster  than  the 
strength  of  the  vessel  or  the  lack  of  so  cjilled  seamanship,  and  this  third 
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agent  is  the  general  and  lamentable  want  of  a  knowledge  of  the  true  nature 
of  a  Btorm. 

The  Btatements  made  to  the  reporter  of  the  New  York  Herald  by  Rear 
Admiral  Trenchard,  commanding  the  North  Atlantic  Station,  on  board  the 
flagship  Powhatan,  lying  off  Fortress  Monroe,  seems  to  throw  the  Arst  two 
Btipposed  causes  almost  out  of  the  question.  He  says  :  *'  That  on  Thurs- 
day the  vessel  was  thoroughly  inspected  by  him  and  his  staff,  and  found  to 
be  in  first-class  order,"  as  only  would  be  expected  from  a  first-class  lately 
bailt  war-vessel.  "Captain  Ryan,"  he  says,  "  was  a  careful  and  experi- 
enced seaman,  had  surveyed  the  coast  along  which  he  was  to  pass,  and 
was  considered  one  of  the  best  navigators  in  the  service  ;"  this  settles,  it 
seems  to  me,  these  two  points  above  all  suspicion. 

As  to  the  third  agent,  the  storm,  which  by  the  general  critic  has  been 
overlooked,  but  which  the  Admiral  takes  also  into  consideration,  he  says  : 
"He  sailed  at  eleven  o'clock  in  the  morning,  at  which  time  the  barometer  was 
not  indicating  bad  weather ;  was  rather  above,  as  shown  by  the  ofilcial 
log."  And  the  surviving  oflicer,  Master  W.  P.  Conway,  gives  us  the  fol- 
lowing information  :  "At  8  p.  m.  there  was  a  strong  gale  blowing,  and  the 
sea  was  running  very  high.  The  barometer  stood  at  30.04  for  three  hours. 
The  jib-stay  was  carried  away  soon  after  6  p.  m." 

The  last  statements  of  Admiral  Trenchard  and  Master  Conway  have  ref- 
erence to  the  storm  and  the  theories  about  it,  and  furnish  the  key  to  un- 
ravel the  cause  ot  this  mysterious  and  sad  tragedy.  The  barometer,  the 
only  guide  science  hitherto  has  furnished  the  navigator  for  liis  safety  was 
conscientiously  consulted  ;  it  stood  "rather  above  "  the  mean,  and  there- 
fore "  did  not  indicate  bad  weather." 

Captain  Ryan,  who  unfortunately  cannot  speak  any  more  for  his  own 
justification,  but  who  was  considered  "one  of  the  best  navigators  in  the 
service,  and  a  careful  and  experienced  seaman, "  had  undoubtedly  looked 
also  to  this  same  guide  for  advice  before  he  started,  and  finding  of  course 
the  same  answer,  was  certainly  justified  in  view  of  the  present  state  of 
science  and  good  seamanship  to  start  on  his  voyage  in  spite  of  the  warning 
signals  flying,  the  more  so  as  according  to  the  pa^x^rs  these  signals  had  been 
flying  for  weeks  uselessly  and  had  become,  therefore,  disregarded  generally 
by  seamen.  From  his  high  position  and  reputation,  and  the  testimony  Ad- 
miral Trenchard  bears  him,  we  can  neither  doubt  tor  one  moment  that  he 
was  ftilly  acquainted  with  the  science  of  stoiins  and  the  rules  of  navigation 
based  on  it,  and  that  he  had  studied  the  writings  of  Capper.  Thorn,  Pid. 
dington,  Reid,  Redfield,  Dove  and  others  whose  views  are  adopted  official- 
ly in  all  navies.  The  accusation  of  bad  seamanship  seems,  therefore,  un- 
founded, unjust  and  cruel,  because  all  these  celebrated  men  of  science  up 
to  the  present  time  teach,  that  the  storm  consists  in  an  area  of  low  pres- 
sare,  t.  e.,  an  area  where  the  barometer  stands  below  80  inches,  and  that 
the  n&vigator,  therefore,  has  to  expect  a  storm  or  a  so  called  cyclone  only 
when  the  barometer  falls  below  this  mean,  but  when  the  barometer  stands 
above  he  may  look  for  fine  and  clear  weather  from  the  approach  of  an  area 
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of  high  barometer  or  au  anti-cyclone.  Captain  Ryan  was,  therefore,  Jus- 
tified in  starting  to  sea  in  accordance  with  tlie  present  navigation  rules  de- 
duced from  tlie  generally  accepted  theory. 

In  my  work,  "Storms,  their  Nature,  Classification  and  Laws''  (pub- 
lished two  years  ago).  I  think  I  have  demonstrated  that  this  old  theory  is 
wrong  and  worse  than  useless,  that  it  is  illusive  and  mischievous,  and  leads 
often  into  danger  instead  of  out  of  it.  I  showed  that  the  area  of  low  pres- 
sure or  low  barometer  is  not  the  storm,  but  only  the  effect  of  the  storm, 
and  that  the  progressive  storms  (the  equatorial  and  polar  storms)  of  the 
temperate  zone,  with  which  we  have  principally  to  deal,  consist  of  two 
areas  of  high  barometer  or  rather  of  two  serial  currents  of  different  direc- 
tion and  temperature,  which,  so  to  speak,  create  the  area  of  low  barometer 
between  them,  by  the  obliquely  upward  flowing  of  the  warmer  current 
over  the  face  of  the  colder.  Whether  the  storm,  t.  «.,  this  system  of  two 
opposing  currents  of  different  temperature  which  displace  each  other, 
comes  over  us  with  falling  or  rising  barometer  depends  entirely  upon  the 
kind  of  storm,  the  state  of  its  development  and  the  position  we  are  in  to- 
wards these  three  parts  of  the  storm,  facts  about  which  the  clouds  and  the 
direction  of  the  wind  give  trustworthy  information.  The  barometer  i<i, 
therefore,  unreliable.  • 

To  illustrate  this  important  matter  I  showed  that  the  heaviest  rains  and 
most  destructive  storms  had  passed  for  two  days  during  their  earlier  devel- 
opment in  the  form  of  high  pressure  through  the  Jurisdiction  of  the  Sig- 
nal Service  Bureau  without  being  recognized  as  storms,  until  arriving  at 
the  coast — as  for  instance,  the  Nova  Scotia  storm,  1873 — they  destroyed  over 
a  thousand  ve^els  and  six  hundred  lives  in  almost  a  single  night. 

The  fact  that  the  barometer  stood  above  the  mean  height  is,  therefore,  an 
explanation  of  why  the  Huron  sailed  notwithstanding  the  Signal  Service 
warnings,  but  why  should  she  hug  the  coast?  In  the  al)sence  of  the 
commander  lh(i  most  that  can  be  offered  is  a  plausible  conjecture,  but  it 
seems  probable  that  his  action  in  this  respect  was  in  the  belief  that  this 
was  tlie  safest  course  for  him  to  take,  a  belief  founded  on  the  rules  issued 
by  the  Navy  Department  for  maneuvering  in  such  cases. 

Tliese  "Nautical  Rules"  instriut  the  navigator  that  in  storms  or  cyclone«i 
the  "manageable  semicircle"  is  on  the  left  side  of  the  path  of  the  centre, 
i.e.,  in  storms  tnweling  up  the  Atlantic  coast  the  "manageable  semicircle** 
is  on  the  coast  side  of  the  storm,  and  the  "  dangerous  semicircle  "  out  at 
sea.  And  therefore,  accordinir  to  these  rules  issued  for  his  instmction  and 
guidance,  Commander  Rj'an  did  perfectly  right  to  keep  to  the  coast  so  as 
to  be  in  the  "manaireable  semicircle  "  of  the  cyclone.  He  had  to  select 
between  two  evils — the  "dangerous  semicircle  "  and  the  coast.  Had  he  gone 
out  to  sea  he  would  have  come  in  the  "dangerous  semicircle*' and  dis- 
obeyed these  published  rules  of  his  department,  although  as  the  sequel 
shows  he  would  have  saved  himself,  crew  and  ship.  These  "Nautical 
Rules  "  are  founded  on  the  dicta  of  the  most  eminent  meteorological  au- 
thorities, and  strictly  in  accordance  with  the  science  as  it  now  stands,  but 
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when  several  "jeare  ago  I  asked  the  accomplished  Chief  of  the  Hydro- 
graphic  Office,  Bureau  of  Navigation,  how  many  vessels  he  supposed  they 
had  saved,  he  responded:  "  Not  many,  I  think."  It  gives  me  pleasure  to 
state  that  the  same  gentleman  has  lately  recommended  my  work  for  use 
in  the  Navy,  saying,  **that  his  experience  bears  it  out." 

The  fate  of  the  Huron  is  but  another  of  the  many  victims  to  the  Moloch 
of  erroneous  meteorological  theory  ;  it  is  too  much  to  hoi^e  that  it  will  l^e 
the  last  one,  but  let  us  trust  that  such  terrible  events  will  grow  less  and 
less  frequent  until  the  time  comes  when  there  may  be  none  fairly  charge- 
able to  a  lack  of  a  knowledge  of  the  true  nature  of  storms. 


Bituminout  Material  from  Pulaski  County,  Virginia,  U.  S. 

By  Dr.  Charles  M.  Cresson. 
[Read  before  the  American  Philosophical  Society,  October  10,  1877.) 

The  locality  from  which  the  sample  was  taken,  is  four  and  a  half  miles 
north  of  the  Atlantic,  Mississippi  and  Ohio  Railroad  property  of  W.  T. 
Hart,  said  to  be  from  a  veki  averaging  32  feet  in  thickness.  Dip  variable 
from  30®  to  50^  ;  is  covered  by  2  feet  of  fire  clay.  Footwall,  soft  gray  slate. 
Sample  from  45  feet  below  water  level. 

Results  of  laboratory  examination  as  follows  : 

Color Black. 

Streak Brown. 

Structure Lamellar  and  Friable 

Specific  Gravity 1.560. 

Moisture  and  Volatile  Matter 7.50  per  cent. 

Fixed  Carbon C>5.52 

Ash 26.98 

There  was  no  clinker  got  in  the  laboratory  experiments,  although  the 
ash  was  subjected  to  a  high  degree  of  heat. 

Sulphur..  * 0.105  per  cent. 

One  pound  of  material  burned  in  Oxygen  evaporated  10.12  jwunds  of 
water  from  212°  Fahrenheit. 

After  deducting  the  average  losses,  by  heat  absorbed  by  ash,  products  of 
combustion  and  radiation,  there  remains  as  the  result  of  the  combustion  of 
one  pound  of  fiiel,  7.59  pounds  of  water  evaporated,  or  about  the  same 
amount  as  is  evaporated  by  burning  one  jwund  of  the  best  coke  from  bitu- 
minous eoals. 

Experimental  trials  made  in  locomotive  and  stationary  tubular  boilers, 
with  samples  supposed  to  represent  an  average  of  the  vein,  produced  some- 
what different  results  from  those  obtained  from  the  selected  samples  sent  to 
the  Laboratory  for  analysis.  Ui)on  the  large  scale,  this  fuel  gave  at  first  an 
exceeding  hot  and  lively  fire,  but  as  soon  as  the  bituminous  matter  was 
burned  off,  the  fire  became  dull  and  required  stirring.  When  the  draft  was 
inaufllcient  to  carry  ofi  the  ash,  there  was  gradually  formed  a  spongy*  lava- 
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like  cinder,  which  it  was  necessary  to  remove  in  order  to  obtain  sufficient 
draft.  It  therefore  appears,  that  although  samples  of  this  fUel  can  be  selec- 
ted which  will  give  favorable  results  upon  the  small  scale,  the  mass  of  the 
vein  can  hardly  be  used  for  the  general  purposes  to  which  anthracite  is 
applicable,  and  that  it  requires  some  especial  device  for  the  removal  of  the 
voluminous  ash,  to  enable  the  successful  and  continuous  use  of  the  ftiel  for 
ordinary  purposes. 


CONTRIBUTIONS  FROM  THE  LABORATORY  OF  THE  UNIVER- 
SITY OF  PENNSYLVANIA. 

No.  XII. 

A  new  method  for  the  Decomposition  of  Chromic  Iron.    By  Ed^ar  F.  Smith, 
Ph.  D.,  Assistant  in  Analytiral  Gfiemistry,  University  of  PenneyUtania. 

(Bead  before  the  American  Philosophical  Society,  December  21.  1877.) 

Recently  I  was  led  to  try  the  action  of  bromine  and  sodium  hydrate  upon 
pulverized  chromic  iron,  and  as  the  amount  of  chromium  extracted  in  this 
manner  was  nUher  surprising,  the  following  experiments  were  made,  to 
ascertain  what  effect  bromine  alone  in  presence  of  water  would  have  upon 
the  same  substance. 

I.  Moderately  fine  chromic  iron  (.1500  Grm.)  was  placed  in  a  tube  of 
hard  glass,  and  afler  adding  dilute  bromine  water  and  scaling  the  tube,  the 
latter  was  placed  in  an  air  bath  and  heated  for  twelve  hours  at  a  tempera- 
lure  of  about  130°  C. ;  when  c(X)l  the  tube  was  opened  and  its  contents 
poured  \i\yo\\  a  filter.  The  insoluble  residue  was  thoroughly  washed  by 
decantatiou,  and  upon  the  filter,  with  hot  water.  The  filtrate  afler  con- 
centration was  treated  with  a  slight  excess  of  ammonium  hydrate,  causing 
the  precipitation  of  aluminum  hydrate,  &c.  The  latter  was  filtered  off 
and  the  yellow  colored  filtmte,  then  wanned  with  hydrogen  sulphide  to  re- 
duce the  chromic  acid  to  oxide.  The  precipitate  formed,  after  protracted 
digestion,  was  allowed  to  settle  and  the  clear  liquid  filtered.  Afler  wash- 
ing the  precipitate  it  was  <lissolved  in  a  few  drops  of  dilute  hydrochloric 
acid  and  re -precipitated.  This  operation  was  repeated  and  the  precipitate 
finally  transferred  to  a  filter  washed,  dried  and  ignited.  The  amount  of  chro- 
mium oxide  found  corresponded  to  15.50  i)er  cent,  of  the  substance  taken. 

The  amount  of  chromium  remaining  in  the  material  not  attacked  by  the 
bromine  was  not  estimated. 

II.  .2000  grms,  sul)st4in('e.  as  finely  pulverized  jis  could  be  obtained  bv 
grinding  the  material  in  an  agate  mortar,  were  heated  in  a  sealed  tube  with 
water  saturated  with  bromine  and  a  few  drops  of  bromine.  The  tube  was 
allowoil  to  remain  in  the  oven  for  f<»ur  days,  the  temperature  ranging  ft*om 
175°-  100°  C.     Upon  opening  the  tube  its  contents  were  )>oured  Into  a 
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beaker  and' evaporated  ;  water  then  added  and  the  solution  filtered.  The 
residual,  unattacked  mineral  powder  after  washing,  drying  and  igniting, 
weighed  .0820  grms.  The  filtrate  from  this  was  treated  precisely  as  in  (I) 
and  the  chromium  oxide  obtained  from  it  amounted  to  28.05  per  cent. 

ni.  In  this  experiment  only  .1500  grms.  substance  were  employed.  The 
material  was  of  the  same  fineness  as  in  (II).  Instead  of  using  dilute  bro- 
mine water  as  heretofore,  an  excess  of  bromine  was  poured  over  the  sub- 
stance and  but  a  very  small  quantity  of  water  added.  For  three  days  the 
tube  was  exposed  to  a  temperature  varying  from  150^  -  175°  C.  At  the  ex- 
piration of  this  time  the  tube  was  examined,  and  as  the  substance  appeared 
to  be  perfectly  decomposed,  the  solution  was  removed  from  the  tube  and 
evaporated  in  a  beaker  glass  to  expel  the  large  excess  of  bromine,  upon  the 
gradually  disappearance  of  which  a  dark  powder  showed  itself.  The  solu- 
tion was  strongly  diluted  with  water  and  filtered.  The  insoluble  residue 
was  thoroughly  washed  with  hot  water.  Dried  and  ignited,  this  weighed 
.0140  grms. 

The  filtrate  was  mixed  with  an  excess  of  ammonium  hydrate  and  evapo- 
rated almost  to  dryness  in  a  casserole.  The  solution  was  then  diluted  with 
water  and  filtered  from  the  aluminum  hydrate,  &c.,  and  treated  as  in  (I). 
The  percentage  of  chromium  oxide  extracted  equaled  49.60  per  cent. 

IV.  From  the  preceding  experiments  it  appeared  very  evident,  that  all 
that  was  lacking  to  render  the  decomposition  complete  was  to  have  the 
chromic  iron  in  an  exceedingly  fine  condition.  To  this  end  the  material  that 
had  been  ground  to  an  impalpable  powder  in  an  agate  mortar  was  elutri- 
ated, then  dried,  and  two  separate  portions  of  .  1500  grms.  each  placed  in 
good,  hard  glass  tubes.  To  each  portion  was  a<lded  a  rather  large  quantity 
of  bromine  water  and  from  10-12  drops  of  bromine.  Both  tubes  were 
heated  for  one  day  at  130°  C.  For  two  successive  days  the  temperature 
was  maintained  at  170°  C.  At  the  expiration  of  the  third  day,  one  of  the 
tubes  was  removed  from  the  oven  and  opened.  Red  oxide  of  iron  had 
separated  and  undecomposed  material  was  no  longer  visible.  The  whole  was 
poured  into  a  beaker  and  evaiwrated  ;  water  added  and  filtered.  The  resi- 
due was  thoroughly  washed,  dried  and  ignited,  then  transferred  to  a  beaker 
^lass  and  heated  with  dilute  hydrochloric  acid.  The  entire  mass  dissolved 
readily  and  without  a  residue  The  decomi)osition  was,  therefore,  com- 
plete. 

The  filtrate  from  the  ferric  oxide  was  evaporated  almost  to  dryness  after 
the  addition  of  an  excess  of  ammonium  hydrate,  then  diluted  and  filtered. 
The  solution  was  reduced  with  hydrogen  sulphide  and  the  precipitate,  after 
filtering  and  washing,  dissolved  in  dilute  hydrochloric  acid  and  re-precipi- 
tated with  ammonium  hydrate.  This  operation  was  repeated  and  the  chro- 
mium oxide  obtained  was  62.66%. 

The  second  tube  which  was  removed  not  long  after  the  first,   contained 
a  large  amount  of  separated  ferric  oxide.    This,  after  filtering  off  the  chro 
miom  solution,  also  dissolved  very  readily  in  warm,  dilute  hydrochloric 
acid,  leaving  not  the  least  trace  of  residue. 
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The  flltratu  frcini  tills,  after  (wing  slmltiirly  in-'aitil  sb  abuvc,  yicltlud 
03.83  per  cent,  chromluiu  uxiilc. 

Thesis  results  accord  with  thmit  of  Osrrctt.  who  analysed  th«  Mme  i^re 
A^m  Texae,  Pa.  .  and  obtain*^  about  03.  per  cvnt.  of  ehromttim  uslclo. 

The  ferric  uxidc  thui  eepnratea  out  in  the  tulie  during  Uio  det'um|Misitiiia 
will  not  contain  any  ciiroiiiinni  wliiktwor.  if  it  U  thoroiigbl}'  washed  wlili 
boil  in  j;  water. 


I  foiiuil  ia  the  tolutiou  containing  the  chromic 


Several  lubes  containing  the  pulverized  eulMtancc,  potassium  liydratv 
and  bromine  water,  were  heated  ul  12!i°  C,  hut  invurinhly  exploded  before 
thu  decomposiiioo  was  couipleied,  and  tlierefore  no  furilicr  alieuipls  were 
uiailc  t»  use  tlie  alkali  to  aid  in  the  decom position. 

All  ibat  is  necessary  to  effect  llie  complete  deconiposiiion  of  chromic  iron  l>.v 
tills  mi^iliixl  is  iliiii  the  subsUiucc  hv  oxeeediajjly  Aue.  and  tliul  the  satni:  lie 
ex|K>S[id  with  bromine  waiir  to  a  lempcrature  of  IBO'  C,  fn>ni  cwn  totliror 
days.  The  addition  of  lO-IS  drops  of  bromine  liasimis  liie  duwiupoaltiiio 
very  decidedly. 

In  conneeiiuu  whb  tlie  uliuve.  it  may  be  well  lu  menliuu  thai  the  In- 
soluble chromium  oxide  obtained  liy  Ike  ignilion  of  tliv  corresponding  hf' 
drute,  muy  be  brouglit  into  solution  aplin  by  di^;esliiif  It  lo^ethcr  wiUi 
bromine  and  sodium  liydnUc  In  a  beaker. 

Prtclpi/aliOH  of  Ciipivr  with  Soilium  CtrbonaU. 

The  prcclpltntion  of  copper  from  its  snluLioas  by  ^iidiiun  hydmic,  giTw 
A  precipluie  lliul  Is  wurkeil  with  dillieiiliy.  SrHlium  carbouaie.  on  the  uib«r 
hand,  added  lo  similar  solutions,  nnd  tlioBE  Ixillcd,  iiffi>rds  a  dark  iirown, 
granular  precipiiHie,  tlmliiwy  be  readily  and  campleielj  wiuhed  wllh  hot 
water. 

Mr.  Harry  O.  McCarter,  student  in  llic  Lsboralory  of  ib«  CuiTerBily, 
made  the  folloiving  analyses,  which  show  tlinl  llir  mcihod  yields  as  aocu 
rate  resulta  as  could  be  desbred. 

t.  .2000  gruis.  CuSO,  -j-  SH^O  -dissolved  in  wnter  and  pnx-ipitnird  wlili 
sodium  carbonate,  gave  .00^  gi'in.,  CuO  =  3S.15  jwr  cent  Cu. 

TL  .2000grms.CuSO,-|-3H.O-treatedasabore,  gave  .0634  grm.  CaO= 
8B.3I)  per  cent  Cu. 

The  tbeoreticfll  percentage  of  copper  in  llie  salt  is  SS.25  {ler  cent. 

After  the  addition  of  sodium  carhonal«  in  slight  excess  to  the  coiip«r  salt 
solution,  the  latter  was  boileil  for  an  Uour.  until  all  the  carbon  dioxide  was 
expelled. 

The  filtrates  fn>m  the  prediiiiatos  in  every  iiutance  were  cvaiionitctl,  but 
not  tbe  slighlesl  trace  of  copper  discovered. 

An  excess  of  acid  in  the  solution  from  wliicb  it  is  desired  to  jirecipltaie 
copper  by  an  alkaline  ntrlH>n&te,  should  be  avoided. 

The  presence  of  rather  large  quantities  of  alkaline  nitrate*  or  8u1pli«ies 
will  cause  tbe  solution  of  the  precipitates  Orsi  produced  by  tlie  carbonktoa. 
Coulinued  boiling  will  no!  remedy  tbe  matter.  Pram  suchsolutionii,  how- 
ever, Iho  alkalini-  liydralcs  will  not  fail  lo  prociiiiitiiir  ilie  copper. 
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Descriptions  of  New  Vertebrata  from  tlie  Upper  Tertiary  Formitions  of  the 

West. 

By  E.  D.  Cope. 

{Read  before  tJ^e  American  Philosophirul  Society,  December  21,  1877.) 

PiTHECiSTES  BREViFACiEs  gen.  et  spec.  nov. 

Char.  gen.  These  are  chiefly  known  from  a  mandible  which  supiwrts  the 
dentition  of  one  side  and  part  of  the  other.     The  dental  formula  is  I.  1  : 
C.  1  ;  Pm*.  3  ;  M.  8.     The  single  incisor  of  each  side  is  weak  and  easily  lost, 
and  there  is  on  one  side  only,  a  small  alveolus  for  a  minute  second  incisor. 
It  is  therefore  probable  that  in  some  individuals  the  incisive  formula  is  2. 
The  canine  is  not  large,  and  closes  in  front  of  the  superior  canine  in  the 
usual  manner.    The  first  and  second  premolars  are  one-rooted,  and  their 
crowns  are  wider  than  long.    That  of  the  third  premolar  is  robust,  but 
longer.     The  molars  increase  rapidly  in  size,  and  are  not  prismatic,  but 
are  well  rooted.     They  are  worn  in  the  specimen,  but  their  structure  is 
probably  sliallow  selenodont.     The  last  molar  has  a  long  heel  or  fifth  lobe. 
Char,  specif.  The  mandibular  rami  us  is  very  deep  i)osteriorly,  and  the 
incisive  border  is  not  prominent.     The  canine  tooth  is  quite  small,  its  trans- 
verse diameter  being  less  than  that  of  the  fii'st  premolar,  and  equaling  it 
antero-posteriorly.    The  exterior  incisor  is  weak,  and  the  crown  expanded 
transversely,  and  obtuse.     The  crown  of  the  fii'st  premolar  is  worn  deeply 
by  the  superior  canine.     The  transverse  diameter  at  tfce  base  of  the  crown 
exceeds  the  antero  posterior.     The  crown  of  the  second  is  wider  than  long, 
and  of  the  third  longer  than  wide.     The  molars  increase  rapi,dly  in  size 
posteriorly,  so  that  the  length  of  the  third  equals  that  of  the  three  premolai*s 
plus  the  canine.     The  heel  is  long,  and  is  connected  with  the  remainder 
of  the  crown  by  a  narrow  plate,  or  in  section,  an  isthmus.     There  are  no 
cingula,  but  an  accumulation  at  the  bases  of  some  of  the  teeth  resembles 
the  deposit  of  'Mortar."     The  symplysis  is  very  robust,  and  its  upper  sur- 
face is  marked  on  each  side  by  a  low  longitudinal  swelling.     The  opposite 
premolar  series  are  slightly  convergent. 

The  form  of  the  mandible  of  this  animal,  as  well  as  the  number  and  pro- 
portions of  the  teeth,  curiously  resemble  that  of  the  corresponding  part  of  a 
monkey.     The  species  was  about  the  size  of  a  red  fox. 

Measurements.  M. 

Length  of  ramus  from  heel  of  molar  III 057 

**  molar  series 048 

'•  premolar  series 015 

**  second  true  molar 010 

Width  **  '•  007 

Length  of  last  molar OIH 

Width  of        *'  at  front 007 

Length  of  symphysis  in  front 020 

Depth  of  ramus  at  first  premolar 017 

"  *'         second  true  molar 025 
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Brachymektx  FBLICEP8  gen.  et  sp.  no  v. 

Char.  yen.  These  are  derived  from  the  superior  dental  series.  These 
are  I.- ;  C.^ ;  Pm.^ ;  M.'.  The  true  molars  have  the  bases  of  the  crowns 
little  swollen,  and  the  last  two  of  the  superior  series  are  but  shortly  rooted  ; 
the  anterior  ones  have  longer  roots.  The  true  molars  are  simply  seleno- 
dont,  with  the  anterior  extremities  of  the  external  crescents  forming  promi- 
nent ribs.  The  last  superior  premolar  consists  of  two  columns  posteriorly 
and  a  single  trenchant  one  anteriorly,  and  the  second  (first  of  the  series,  > 
is  simple  and  trenchant.  The  worn  posterior  face  of  the  canine  shows  that 
the  first  inferior  premolar  is  the  functional  canine  as  in  Oreodon.  There 
is  a  very  slight  diastema  in  front  of  or  behind  the  canine,  the  series  being 
continuous,  as  in  Oreodon. 

This  genus  dififers  from  PithecUtes  in  its  canine  like  first  inferior  premo- 
lar, and  in  the  trenchant  character  of  the  anterior  premolars.  With  Gyclo- 
pidius  it  enters  the  family  group  of  the  Oreodontida,  but  approaches  the 
suilline  types  still  more  nearly  in  its  probably  codssified  symphysis  man* 
dibuli. 

Char,  specif.  This  ungulate  was  a  little  smaller  than  the  species  last 
described,  and  is  represented  in  my  collections  by  two  nearly  complete 
crania  without  mandibles.  The  head  is  depressed  and  the  zygomata  widely 
expanded  ;  the  palate  is  wide,  and  the  muzzle  short.  The  infraorbital  fora- 
men is  double  and  issues  above  the  adjacent  parts  of  the  second  and  third 
(last)  premolars.  Immediately  in  front  of  it  the  side  of  the  face  is  concave. 

The  projecting  anterior  angles  of  the  external  crescents  of  the  molars 
are  very  prominent,  forming  strong  vertical  ribs.  The  external  border  of 
the  last  premolar  is  only  interrupted  by  a  little  convexity.  The  anterior 
narrow  i)ortion  of  the  second  premolar  is  incurved.  This  tooth  is  two- 
rooted  ;  tlie  first  is  one-rooted.  Tlie  canine  is  small  and  strongly  recurved. 
It  is  cylindric  at  the  base,  but  beyond  this  is  narrowed  an tero- posteriorly 
partially  from  the  friction  of  the  first  inferior  premolar.  The  anterior  face 
is  regularly  convex.  The  first  premolar  has  a  very  slight  internal  basal 
cinguluni  ;  its  cutting  edge  is  directed  obliquely  to  the  long  axis  of  the 
cranium.  There  are  no  cingula  on  the  other  teeth.  The  enamel  of  the 
true  molars  is  smooth  on  the  external  side  of  the  crown.  There  is  no 
enamel  on  the  inner  walls  of  the  central  lakes. 

Mt  a»u  rements.  M. 

Length  of  dental  series  to  anterior  border  of  canine 050 

"      premolar  series 017 

* '      last  true  molar 012 

Widthof        '•         "  006 

Length  of  first  true  molar 007 

Widthof        "         "  006 

Length  of  first  premolar 006 

Widthof        "        '•       006 

Length  of  canine  tooth 000 
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Measurements.  M. 

Diameter  of  canine  tootli  (transverse) 004 

Width  of  cranium  between  first  premolars 016 

last  molars 030 

The  cranium  of  this  species  is  about  the  size  of  that  of  a  large  domestic 

cat. 

Cyclopidius  8IMU8.  Gen.  et.  sp.  nov. 

Char.  gen.  Dental  formula  I.  ?  ;  C.  J  ;  Pm.  \  ;  M.  |.  The  superior 
canine  is  small  and  is  separated  from  the  first  premolar  by  a  very  short 
diastema.  First  premolar  simple,  trenchant ;  second  premolar  two  rooted, 
with  one  principal  cutting  edge ;  third  with  an  external  crescent  and  a 
mdimental  internal  one,  not  united  in  front.  Fourth  premolar  with  the 
inner  and  outer  crescents  only,  and  these  well  developed.  Last  true  molar 
without  heel.  Inferior  canine  with  much  wider  crown  than  the  incisors 
with  which  it  is  in  close  association.  First  premolar  canine-like,  but  not 
very  large  ;  second  premolar  simple.  Third  and  fourth  premolar  with  the 
anterior  portions  trenchant,  the  posterior  with  wide  or  double  columns. 
Last  true  molar  with  large  fifth  crescent  or  column.  True  molars  of  both 
jaws  prismatic.     Symphysis  mandibuli  coossifled. 

Frontal  bones  much  abbreviated  in  front  by  a  large  upwards- looking 
foesa  on  each  side,  which  are  separated  by  the  very  narrow  and  short  nasal 
bones.  There  are  lachrymal  fossee  and  a  huge  foramen  in  front  of  them, 
which  communicate  with  the  maxillary  sinus.  There  is  a  prominent  trans- 
verse supraoccipital  crest,  and  the  otic  bullae  are  greatly  inflated. 

This  genus  is  related  to  LeptaucTienia,  Leidy,  but  differs  in  having  but 
two  lower  incisors  below.  That  genus  belongs  to  a  lower  horizon,  the  mi- 
oceneof  White  River,  while  the  present  form  is  its  successor  in  the  upper 
Miocene  or  Loup  Fork  beds.  The  remarkable  character  of  the  vacuities  in 
the  superior  region  of  the  front  pjlrt  of  the  cranium,  reminds  one  of  the 
existing  genus  Saiga.  Dr.  Leidy  partially  described  a  similar  structure  in 
Leptanchema.  In  this  genus  what  are  clearly  nasal  bones  in  Cyclopidius, 
he  terms  frontals,  probably  by  error. 

Cfiar.  Specif.  This  animal  is  rather  larger  than  either  of  those  above 
described,  and  is  represented  in  my  collection  by  one  nearly  complete  cra- 
nium, one  entire  left  maxillary  bone,  and  the  under  jaws  of  five,  and  prob- 
ably of  several  other  individuals. 

The  skull  is  wide  and  abbreviated  in  front.  The  maxillary  bones  an^ 
everted  on  each  side  of  the  external  nares.  The  malar  bone  is  very  wide 
or  deep,  and  sends  upwards  a  strong  ])ostorbital  process,  which  is  broken 
off  in  part,  but  which  probably  completed  the  orbit.  The  superior  facial 
fossae  reach  backwards  nearly  as  far  as  the  middle  of  the  orbit.  They  are 
longitudinal  narrow  ovals,  open  in  front.  The  projecting  supraorbital  por- 
tions of  the  frontal  bone  with  the  nasals  have  a  tripo<lal  form.  The  lach- 
rymal fossa  looks  outwards,  upwards  and  forwards,  and  the  large  maxillary 
foramen  outwards.  The  infraorbital  foramen  is  double,  and  issues  above 
the  contiguous  portions  of  the  third  and  fourth  premolars. 
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TliP  eMerniil  tresceotB  of  ilie  true  molars  present  promiii 
gifts,  which  furm  strong  vertical  ritis.  The  flrsl  superior  premolar  liw  a 
weak,  ftnd  the  seeond  premolnr  u  very  strong  internal  biusAl  cingiilam  ;  there 
ore  no  otlier  eiogula.  The  (liasremu  is  »8  wide  as  the  diameter  of  the  canine. 
The  ftret  inferior  premolar  is  one-rooted,  and  tile  necond  twu-n>ot«d,  and 
botti  are  longer  tban  wide  in  horizontal  diameier.  The  middle  pairs  of  Id- 
cisoHt  nre  very  small :  the  external  one  on  each  side  is  much  larger,  the 
diameter  ettualing  half  that  of  the  canines.  The  first  and  second  lmem<.>- 
la«  are  iiilieqnal,  and  are  logclher  longer  than  the  third,  which  tloea  not 
quite  equal  in  length  Ilie  three  premolars.  The  heel  «f  the  last  molar  If 
not  so  long  anteroposloriorly  as  each  of  the  ol her  columns,  Thesymphyi!' 
Is  steep,  hilt  Is  everted  at  the  incisive  region. 

MtanarttMaU.  M. 

Length  of  ramus  from  heel  of  m.  Ill 0«6 

■'       of  molar  series .0!M 

of  premolar  series OIH 

of  second  true  molar Oil 

Widlhof        "  "        "     OOfl 

Length  of  thint         "         "     OlS 

Widlhof     '■     at  front 006 

Length  of  symiihysls  in  front 02S 

Depth  of  ramus  at  first  premolar 0S3 

"  "         second  true  molar OSS 

Width  between  superior  anterior  premolars 014 

Ctclopidiub  HETKRODon  sp.  noT. 
This  species  is  represented  by  a  portion  of  the  right  nuuillary  bone. 
whieli  siip|M>rls  the  last  premolar,  flrst  true  molar,  and  portions  of  otlier 
teeth.  It  is  a  smaller  form  than  thu  B.  timttt,  and  differs  in  several  import- 
ant respccl^.  The  infraorbital  foramen  is  single  and  larger  than  tho«e  of 
the  other  s|H-cies.  The  fourth  premolar,  while  of  the  same  constitution  as 
that  of  Jtf.  timnt,  is  relatively  nmch  smaller,  not  equalling  in  the  extent  of 
ilB  grinding  fikce  one  column  of  the  flrst  true  nmlar.  The  latter  is  pris- 
matic, and  of  usual  form.  Its  c.iternal  crescents  are  nut  produced  as  in  B. 
iiimuf,  so  that  there  are  no  distinct  vertical  ribs. 

JUea/urementa.  H. 

{anteroposterior 0050 
transverse 0045 

Diameter  of  fli^t  true  molar  i  ""'eroposterior 0080 

t  transverse 0055 

This  species  was  found  with  the  three  preceding  in  the   Upper  Miocene 
i>rMoQtana  by  my  assistant,  J.  C.  Isaac. 

BLASTOMERyX  BOUBALIS  sp.   UOV. 

TIlis  genus  was  deflne<l  by  nie  in  the  fourth  volume  of  the  Report  of 
Lieut,  a.  M.  Wheeler  to  the  Chief  ol  Engineers,  1877,  p.  350,  as  not  crr^ 


Diameter  of  last  premolar  < 
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lAinly  dtBlinct  ttam  Dkreeernt  Lartel.  Tlie  discavery  of  a  second  spectea 
iif  ihe  ^^ou[^  which  displays  tlie  cliiiraclera  there  poitittd  on),  in  a  alill 
mure  Biriking  ilegrce  tban  the  3)icci«s  nn  which  it  was  formnl,  rcniterB  it 
npTCBmry  u>  iniroduco  the  gouMs  rurmally  to  the  sysii.'ni.  In  brief  iis 
iIhtb  differ  fhnu  iUase  nf  Diero^mit  much  aa  thi«e  ot  tiie  deer  differ  Trom 
nolan  of  the  antelope.  Wlille  DicroetTvi  was  pritliably  the  ancestor 
{ntUaeapra,  BUtMt&maryt  wns  the  ancestor  of  Carttit  or  Ciriaeut. 
~ie  superior  d«tilal  TorDiula  is  I.  0 ;  C.  U  ;  Pm.  3  ;  M.  3.  The  jroolars 
hiktt  two  pairs  of  crcBcenls  excepting  tliu  last  premolnr,  where  the  pos- 
lerior  pair  are  rudimculul.  Tlie  external  face  of  ihe  anterior  crescent  in 
kll  Uie  tuoturt  iircscnts  a  grnove.  which  Ik  ttutinded  posteriorly  byn  vertical 
tiilgr.  Ttic  posterior  crcHceut  is  directed  a  Ultle  inwan)  posteriorly  on  thi^ 
tiUB  moiitra.  Tlie  pnlatc  is  much  contracted  Jn  IVont  of  the  first  molars. 
Tlir  liorns  stand  above  tlie  posieciur  parts  oniie  orbits  ;  Iheir  section  ii 
IriuiguUr.  the  posterior  angle  being  rounded,  and  the  external  produced 
■nil  acute,  hounding  the  orbit  outwards  and  bacbwards.  There  is  no  trace 
•>f  bniT.  The  tirmpo.rni  fossie  appronch  ^t  ai  to  be  scpariitcd  only  by  a 
niher  wide  and  low  occipital  crest. 

Total  length  of  bIciiH 320 

Length  of  molar  series 107 

k"  preinolitr  " 049 
second  premolnr 016 
Width  ■■  Oil 
Length  of  Unt  true  molar 02O 
Width  "  ■■  015 
Width  between  Itases  of  horn-cores OSO 
TranaveiBC  diameter  of  horn-core  two  inches  from  tmse. .  .040 
Width  between  external  Ixirders  of  Srst  tme  molars .078 

Width  of  palate  in  front  of  flrgt  premolars 028 

^liis  i.|N-dc«  WHS  as  large  as  the  black -tailed  deer,  Cariarui  nuiwotU.     It 
***  found  by  my  assistajit  J.  C.  Isaac,  in  the  Upper  Miocene  of  Montana. 

C'Bitvcs  FORTJS  sp,  iiov. 
■  hln  deer  ts  of  large  size,  much  exceeding  any  living  species  of  IhO 
T*"'y  Ctrmdi*.  U  is  represented  in  mv  collections  by  a  superior  molar 
_  '■'»*  left  tide,  and  very  prolmiily  by  other  remains  which  accompanied  it, 
^^  -  •  mandibular  symphysis  with  incisor  and  canine  teeth;  calcaneum. 
**'*R»ln«.  reriebne.  etc.  These  were  found  at  the  same  lime  and  place 
^  *i*ew([e  M.  Stemliorg,  M.D.,  U.  9.  A.,  already  well-known  hy  liis  in- 
"""ewiug  (liscoTuries  in  the  cremcemie  formation  of  Kanans. 

fc«  pUoF  which  marlc  the  anterior  extreniilies  of  the  external  crescents 
*  v^rj-  piomineni.  and  are  directed  forwarils  rather  than  outwards.     The 
n  laiiM  are  narrow  and  well  sepamied  medially.    The  posterior  lake 
i^  ■trong  fold  of  its  internal  border,  forming  a  lobe  directed  backwards. 
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A  cylinder  *of  small  diainoter  stands  near  the  apex  of  the  fold  of  the  in- 
ternal enamel  wall,  which  separates  the  internal  cresoenta.  There  is  a 
cingular  ridge  descending  inwards  on  the  interior  and  posterior  extremities 
of  the  base  of  the  crown,  and  below  and  exterior  to  it  the  enamel  surlaoe 
is  very  rugose.  The  surface  of  the  external  enamel  is  smooth.  The 
enamel  of  the  lake  borders  is  seamed  with  shallow  vertical  sulci.  The 
crescents  are  wide  and  the  lakes  narrow. 

The  reference  of  this  species  to  the  genus  Cervus  may  require  reoonsid 

eration. 

MeasuremetUH.  M. 

Anteroposterior  diameter  of  crown 052 

Transverse  do.  in  front 085 

Width  of  anterior  external  crescent 018 

Elevation  of  crown  externally 080 

From  the  pliocene  formation  of  Oregon. 

The  Loup  Fork  beds  have  been  usually  referred  to  the  Pliocene  horiiKia, 
but  I  have  offered  reasons  why  they  should  be  regarded  as  of  Upper  Mio- 
cene age.  The  horizon  from  which  this  and  some  other  species  hereim 
described,  found  in  Oreg(»n.  represent  the  Pliocene  formation  much  more 
nearly. 

DiCOTTLES  SBRUS,  Sp.  UOV. 

This  species  of  hog  is  indicated  by  a  mandibular  ramus  which  lacks 
the  angles,  and  supports  tlio  dentition  of  both  sides  excepUng  the  third 
right  molar.  Other  portions  of  the  skeleton  are  associated.  A  second 
specimen  is  the  symphysis  with  the  incisor  teeth.  The  remains  indicate 
an  animal  something  larger  than  the  white  lipped  peccary  IHcotyU% 
labiatui*. 

Dentition  of  the  mandible,  I.  2  ;  C.  1 ;  P.  m.  8  ;  M.  8.  Inferior  canines 
trianjrulftr ;  superior  canines  decurved,  triturating  the  inferior.  Last 
inforior  molar  with  well  doveloped  heel.  Last  premolar  like  the  first  mo- 
lar. First  premolar  with  anterior  single  tubercle  and  posterior  lower  tu- 
l>ercle  heel  ;  sc(M)nd  premolar  similir  but  wider,  and  the  anterior  tubercle 
divided.  Molar?  consistinf^  of  four  principal  tubercles  opposed  in  pairs, 
with  some  accessory  ones  between  them. 

The  rami  are  robust  and  of  moderate  depth  ;  the  symphysis  is  elongate 
and  contracted.  The  suture  of  the  latter  remains  on  the  inferior  side,  but 
is  obliterated  on  the  upper  surface.  The  symphysis  is  trough -like  and  the 
narrow  alveolar  ridges  of  the  diastema  are  concave  inwards. 

The  incisor  teeth  are  directed  forwards,  and  are  closely  approximated 
and  [)arallel.  The  fang  of  the  second  ties  close  to  that  of  the  canine,  and 
the  edges  of  the  crowns  together  form  a  parabola,  the  enamel  being  pro- 
longed posteriorl}"^  on  the  external  side  of  the  external  tooth.  The  crowns 
of  the  median  teeth  are  not  expanded  laterally,  nor  much  depressed  at 
the  apex  ;  as  half  worn  in  the  specimen,  they  form  a  wide  traDSverse 
oval.  The  canines  curved  upwards  and  outwards  and  present  their  tritu- 
rating surface  a  little  external  to  directly  backwards.    Their  section  is  tli- 
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angular,  the  lateral  faces  being  longer  than  the  posterior,  and  the  anterior 
angle  is  a  narrow  one.  The  surface  of  the  enamel  cannot  be  described,  as 
it  is  eroded  at  some  points.     The  diastema  is  long. 

The  first  (homologlcally  second)  premolar  is  narow,  and  is  without 
lateral  or  posterior  lobe  or  cingulum,  but  a  third  is  a  rudimental  lob^  at  its 
anterior  base.  The  heel  presents  an  interior  tubercle,  and  a  narrow  pos- 
tero-extemal  lobe  which  embraces  a  medeo-external  tubercle.  The  latter 
becomes  the  external  posterior  tubercle  on  the  true  molars.  The  third  pre- 
molar is  larger  and  wider  than  the  second  ;  the  medio- external  lobe  be- 
comes more  external  and  posterior,  and  a  median  tubercle  appears  in  front 
of  it.  The  posterior  tubercle  still  sends  a  narrow  ledge  round  to  the  outer 
base  of  the  medio-external  lobe.  The  anterior  lobes  are  more  elevated 
than  the  others,  and  are  only  separated  by  a  fissure.  In  the  fourth  premolar 
the  true  molar  structure  is  seen  in  the  regular  quadri-tuberculate  form. 
There  is  a  small  tubercle  in  front  and  behind  the  notch  of  lobes,  and  a  fold 
descending  forwards  on  the  outer  side  of  the  external  posterior  lobe.  In 
the  second  true  molar  there  is  an  additional  tubercle  on  the  middle  line  be- 
tween the  pairs  of  lobes.  The  median  accessory  tubercles  are  not  distinct 
on  the  last  molar,  excepting  the  posterior,  which  becomes  a  large  heel. 
The  lobes  of  each  pair  are  not  deeply  separated  on  the  last  two  molars. 
These  teeth  are  rather  abruptly  larger  than  the  first  true  molar,  which  is 
little  larger  than  the  last  premolar.  Each  of  them  has  a  narrow  anterior 
cingulum,  but  no  other.    The  enamel  is  nearly  smooth. 

MeasureinenU .  M . 
Length  of  mandible  from  end  of  po8terior  molar  to  in- 
cisive alveoli 0. 190 

Length  of  molar  series 103 

true  molars 062 

**         diastema 054 

Width  between  bases  of  canines 020 

"      of  diastema 024 

"      between  bases  of  first  premolars 082 

^.  ^  ^  (  anteroposterior 012 

Diameterofp.  m.  2 1 ^^^^^^^^     _ ^ 


Diameter  of  p.  m.  4  -j 


tmnsverse 015 

antero-posterior 012 

^.  «        ^        ( antero-posterior 021 

Diameter  of  m.  2       {transverse 016 


Diameter  of  m.   3. 


{antero-posterior 026 
transverse 015 


The  animal  from  which  the  above  description  was  taken  was  adult.     It 
discovered  in  the  Loup  Fork  beds  of  North- Western  Kansas  by  Russell 
Hill  of  this  city. 

TETRALOPHODON  CAMPB8TER  Sp.  UOV. 

Xlie  craninm  and  under  jaw,  with  nearly  complete  dentition,  including 
tusks,  of  this  species,  were  obtained  by  my  assistant,  Russell  8.  Hill.    The 
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animal  is  mature  but  not  old,  as  the  second  true  (third  intermediate)  molar 
is  present  and  much  worn,  and  the  last  molar  is  worn  on  its  anterior  three- 
fifths. 

The  posterior  or  fourth  crest  of  the  second  true  molar  is  narrower  than 
the  third,  and  is  not  followed  by  a  heel.  The  third  molar  presents  six 
transverse  crests,  and  so  large  a  heel  that  it  might  be  said  to  be  seren- 
crested.  Each  crest  is  sub- transverse,  and  is  composed  of  a  principal  ob- 
tuse cone  at  each  extremity  and  some  smaller  ones  between,  in  close  con- 
tact. The  apices  of  tbe  larger  ones  approach  each  other,  and  the  median 
ones  are  less  elevated.  The  section  produced  by  wearing  of  the  third  and 
second  crest  each,  is  that  of  two  trefoils  placed  base  to  base,  and  the  lateral 
lobes  of  these,  completely  close  the  valley  between  those  crests.  The  val- 
leys between  the  other  crests  are  clos^  by  one  or  two  distinct  median 
tubercles,  and  the  sections  of  those  crests  are  less  accurately  trifoliate  than, 
those  of  the  others.  There  is  a  very  large  cingulum  at  the  anterior  ex* 
tremity  of  this  tooth  whose  worn  section  is  confluent  with  both  of  the 
trefoils  of  the  anterior  crest  near  the  middle.  A  portion  of  it  is  isolated  on 
the  inner  side  of  the  crown,  forming  a  flattened  coue,  or  when  worn,  an 
isolated  oval  with  the  long  axis  directed  inwards  and  forwards.  This  I 
have  counted  as  the  first  crest,  as  it  is  as  much  entitled  to  it  as  the  one  so 
counled  by  Dr.  Falconer,  in  the  T,  tivalensis.  The  palate  is  narrow,  not 
exceeding  the  widtli  of  the  second  true  molar. 

The  mandibular  rami  are  of  rather  light  tissue,  and  are  compressed  in 
form,  the  external  face  being  little  convex.  The  symphysis  is  produced, 
without  abrupt  contraction  either  laterally  or  below,  into  a  robust  beak 
whose  depth  is  equal  to  the  width  five  inches  beyond  the  biftircation.  It 
is  chanuelcd  above  by  a  narrow  and  deep  groove,  and  supports  no  tusks. 
From  the  appearance  of  the  tissue  when  fractured  transversely  it  is  evi- 
dent that  there  have  been  do  alveolar  cavities  at  any  time.  The  beak  if 
slightly  decurved  and  the  extremity  is  depressed  and  transversely  flat- 
tened. The  superior  incisor  possesses  a  broad  band  of  enamel,  which 
covers  nearly  one-third  the  diameter  of  the  tooth. 

Mfuftft  rementH.  M. 

Length  of  crown  of  second  true  molar 118 

Width  "  "  **        075 

Length  "  third  "        195 

Width  "  "  •*        080 

palate  at  anterior  extremities  of  second  molars  .045 
posterior  crests  of  third  "        .095 

Length  of  ramus  from  ixwterior  border  to  bifurcation SCO 

Length  of  symphyseal  beak  (broken) 480 

Depth  of  do.  five  inches  from  bifurcation 118 

Width  of  do.  at  do 115 

This  fine  new  Mastodon  is  the  second  8i^>ecies  of  the  genus  Tetralophodon 
found  as  yet  in  North  America,  the  first  being  the  T.  mirifirvi  of  Leidy. 


t<  it 


ya. 


u._ 


II  ia  well  diaUDgiiisbMl  rroiu  this  form  bj  the  structure  of  the  componi^al 
pKTti  of  (be  crown  oribn  last  molar  Urath,  and  by  its  lung  symphyaJB.  that 
or  the  T.  tnirifiriu  potisuesiii);  the  more  usual  short  spout.  It  is  with  the 
T.  lanffiivlrit,  of  Kppetsheim  and  the  valley  of  tin-  Danube,  that  the 
cliMoat  aSnily  (•xUls,  In  T.  eamitetUr  the  sympbyaeal  production  is  much 
more  robOBt,  not  l»eing  sepantied  ttoai  the  rami  by  any  constriction,  oa  !□ 
T.  Wmg*ro»tru.  It  la  uioraiivur  without  incisive  luske,  but  It  is  yut  uucer- 
uin  what  value  should  be  attached  to  this  chamcter,  as  It  luay  turn  out  to 
Iw  individiul  or  sexual.  Id  the  intimate  structure  or  the  mulars  tliuru  ia 
coDsidenble  reaembltuce  to  the  T.  iongiroiirit ;  that  s|)ecicH  is  however 
staled  by  Dr.  Falconer*  to  possess  but  five  crests  aud  a  heel  on  the  lust 
molar.  The  presence  of  the  ename]  band  on  the  tusks  also  separates  the 
T.  eamp4*Ur  Trom  that  species,  where,  according  to  Mr  Vacek,!  it  vt 
-wanting, 

In  eompBiisoD  with  M.  tivaUnnn,  tliis  Uastodnn  differs  in  the  transverse 
£haiK,'i«r  of  the  ralieye ;  in  the  Indian  species  ihe  tubercles  allernalc  and 
<:laa«them.  M 

Tke  dimensions  of  the  T.  eamptitev  are  thoae  of  the  A.rri(»n  Blephutl^H 
Pnm  iha  Upper  Miocene  and  Loup  Fork  horizon  of  Kansas.  ^^ 

T*XIDKA   SCU'ATA    Sp.    IIOV. 

Thi*  badger  is  ruiiresonted  by  the  nearly  entire  maxillary  bone  of  the 
Ittit  aide  containing  all  the  teeth  excepting  the  esniae  and  first  premolar. 
Il  rwembles  the  cDirespoiiding  portion  of  the  T.  amarieana  very  nearly, 
Iml  difiera  In  two  jmpurtanl  fetitureB.     The  Brst  of  these  is  the  abbrevia- 

I  «f  the  anterior  portion  of  the  dental  series.  The  Srat  premolar  is 
^^loBely  ivedged  In  lietwuen  the  canine  and  second  premolar,  so  that  its  an- 
'v'lcir  root  is  almost  olwolcte.  The  liead  was  thus  doubtless  relatively 
•**«>t%«r  than  In  the  ciisling  species  where  there  are  hiatuses  between  ihe 
nXH*  ur  the  tlnit  premolar  and  adjacent  teeth.     The  second  character  ia 

t  in  the  last  or  true  molar.  On  its  crown  the  tubercles  are  arranged  in 
'***  well  sepnmt'Hl  transverse  rows,  forming  crests  by  their  confluence, 
*tiidi  are  neparalcd  liy  a  deep  valley,  and  bound  bv  a  half  valley  in  fniiit 

"Ad  , 

MtMitrnaenli,  M. 

Length  of  series,  including  caiiino 038 

"     promolim. 023 

•'     last  premolar Oil 

Width  of        -        •■      OOli 

Ungth  of  lout  molar  (inside) 013 

Width     '■        ■■  010 

''•Vjnilhe  Pliocene  of  Wusbinglnu  Terr.;  found  by  Major  Truax.  V.S.t 

^■*    llrtUitli  Mml  Kurupiun  Kusull  UutiHluti",  p.  Ill  (M  v<>.] 
J_}^^*^T  OtttTTi-laiilsche  Mnatinliitilc]!   Wlpn,   1X77,  p.  : 
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PSBUDEMTS  BI80RNATU8  Sp.  noV. 

This  fresh  water  tortoise  is  represented  by  portions  of  three  individiialB. 
These  exhibit  a  rather  flattened  convex  carapace,  with  margliial  bones 
united  (behind  the  bridge  at  least),  without  gomphosis,  by  fine  sntore. 
There  are  no  median  or  lateral  keels.  The  vertebral  bones  are  nearly  as 
wide  as  long,  and  thick  ;  the  costals  are  thickest  proximally  and  thinnest 
medially.  The  marginals  are  quite  stout  The  dermal  scutal  sutores  are 
deeply  impressed,  especially  those  defining  the  marginal  scata. 

The  sculpture  of  the  superior  surface  of  the  carapace  is  strongly  marirad 
and  peculiar.  The  vertebral  scutal  are»  are  smooth,  or  display  <m]y  a  few 
obscure  ridges  directed  backwards  and  inwards,  on  the  proximal  portions 
of  the  costal  bones ;  the  vertebral  bones  being  smooth.  The  costal  scata 
present  two  forms  of  sculpture ;  posterior  to  the  intercostal  bony  sutare  each 
is  reticulated  with  inosculating  sharp  ridges  whose  general  direction  is 
longitudinal  proximally  and  transverse  distally.  The  sculptors  is  Trionyx- 
like,  and  rather  coarse.  The  surface  anterior  to  the  osseous  suture,  is  onuk 
mented  with  raised,  parallel  ridges,  which  are  separated  more  widely  than 
those  of  the  posterior  lialf  of  the  scutum,  and  which  do  not  inosculate.  They 
continue  uninterruptedly  to  the  succeeding  osseous  suture,  to  be  followed 
again  by  the  reticulate  pattern.  Thus  each  costal  bone  is  divided  into  three 
areas ;  a  proximal  smooth  one,  and  an  anterior  reticulate,  and  posterior 
ridges  arese,  separated  by  a  deep  sutuial  groove. 

A  postero-Iateral  marginal  bone  unites  subequally  with  two  costals.  Its 
superior  surface  rises  in  abrupt  convexity  beyond  the  costo-marginal  der- 
mal suture,  and  from  the  transverse  intermarginal  dermal  suture.  It  is 
then  concave  to  the  recurved  margin.  Its  sculpture  conrists  of  transverse 
ridges,  separated  by  grooves  of  in{Ui\\  width. 

MtaHureiiienfs.  M. 

Lengtli  of  a  vertebral  bone 035 

Anterior  widtli  of  same 032 

Thickness  of  same  anteriorly 009 

,       ,.  ,   (  antero-posterior 035 

Extent  oi  mcHlian  costal  |  transverse 117 

Median  thickness  of  do 006 

Distal  ••  •'   007 

Length  of  a  posterior  marginal 030 

Width  "  "       042 

Thickness  *•  "      017 

This  tortoise  is  at  first  sight  apimrentl}- singular  in  its  marks  of  ornamen- 
tation. On  conii)arison  with  existing  species,  however,  it  is  seen  to  present 
an  exaggerated  condition  of  the  sculpture  characteristic  of  some  of  the  exist- 
ing Pseudemydes  of  our  Southern  rivers  ;  e.  g.  the  P.  elsgaM,  It  ig  more 
robust  in  all  its  proportions  than  any  of  these. 

The  fossil  remains  were  discovered  by  my  friend.  G.  W.  Mamock,  in  the 
]>liocene  of  South-western  Texas. 
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CiSTUDO  KABNOCHII. 

Represented  by  the  posterior  lobe  of  the  plastron  of  an  individual  of 
twice  the  balk  of  the  existing  North  American  Cistudos.  It  is  broadly 
rounded  posteriorly,  and  there  is  an  emargination  at  the  femoro-anal  der- 
mal suture.  The  anterior  suture  is  straight,  as  is  also  the  lateral,  which 
measures  more  than  a  third  the  length  of  the  entire  lobe.  On  the  upper 
side  of  the  angle  included  by  these  sutures  is  the  fossa  for  fixed  attachment 
with  the  carapace.  The  beveled  face  of  the  fore  edge  of  the  lobe  is  quite 
^ride.  The  dermal  sutures  are  well  marked.  The  anal  scuta  are  large, 
their  median  length  being  half  that  of  the  lobe.  The  common  femoral 
suture  is  only  half  as  long  as  the  ventral.  The  inferior  surface  is  nearly 
flat  in  every  direction;  and  the  surface  is  smooth.  The  iwsterior  border  of 
the  specimen  is  broken  away. 

This  species  was  obtained  from  the  same  formation  as  the  last,  by  Gabriel 
W.  Marnock,  to  whom  I  dedicate  it. 

ANCHYBOPBIS   BRKVIARCU8  Sp.  UOV. 

The  genus  to  which  the  al)ove  name  was  given,  was  established  by  the 
PTiiter  in  1870,  for  a  species  Cyprinoid  fish,  from  the  pliocene  formation  of 
Idaho.  Its  affinities  were  then  stated  to  be  to  Alburnops  {Hybopns),  and 
related  existing  genera.  The  present  paper  describes  two  additional  spe- 
cies of  the  genus,  both  of  which  are  represented  by  pharyngeal  bones  and 
teeth  of  both  sides.  The  teeth  are  shown  to  be  5-5,  in  contradistinction  to 
the  genera  ffemitremia  and  Alburnops^  where  they  are  5-4  and  4-4  respec- 
Uvely 

In  this  fish  the  common  base  of  the  pharyni^eiil  teeth  rises  upwards,  so 
as  to  project  well  in  front  of  the  general  plane  of  the  l)one.  The  superior 
teeth  are  more  compressed  than  the  inferior,  and  the  first  and  second  count- 
ing from  below,  have  convex  grinding  faces.  The  pharyngeal  bone  has  a  short 
inferior  and  a  long  superior  limb.  The  alate  portion  is  regularly  and 
strongly  convex,  without  abrupt  expansion.  The  nutritive  foramina  of  the 
anterior  face  are  two  large  inferior  and  several  small  superior  ones. 

Measurements.  M. 

Vertical  extent  of  bone  in  a  straight  Hue 020 

Width  at  second  tooth 008 

'•      at  first  *•     004 

Length  of  tooth  line Oil 

of  third  tooth 005 

ofbasallimbto  first  tooth 009 

This  species  is  of  smaller  dimensions  than  the  A.  latus. 

Anchybopsis  altarcus  sp.  nov. 

The  pharyngeal  bones  of  this  cyprinoid  are  larger  and  of  more  slender 
proportions  than  those  of  the  A.  breviarrus.  Specimens  from  both  sides  are 
preserved.  The  inferior  and  superior  limbs  are  both  elongate,  the  former 
slender,  the  latter  flat.  The  ala  is  abruptly  expanded  at  right  angles  to  the 
long  axis ;  the  external  border  is  thence  nearly  straight  to,  and  the  angle  of 
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the  superior  bonier  eiluaTed  inWriorly  lo,  the  linu  c^onlinulog  the  inner  luir- 
der  upwards.  The  tooih  line  U  elevateil  a.1  Ihe  upper  extremity.  The  InMt 
teeth  are  more  robust  llian  the  othem,  and  do  not  present  grinding  faces. 
The  nutritive  foramina  arc  more  numerous  and  smaller  than  id  the  A. 

Vertical  extent  of  riglit  plisryngeal 023 

Width  al  second  loolli 000 

■■       tttflrBt        "      im 

Leagtb  of  tooth  line 012 

of  third  tooth 006 

of  bsMl  limb  to  first  iwolh Oil 

Found  wilU  the  last  speclee  by  Chas.  H.  Sternl)erg,   in  the  Pliocene  de- 
pMil  of  Oregon, 

Albubnops  AnaveTXROUK  sp.  uov. 
Represented  hy  the  pharyngeal  bones  of  both  sides,  of  a  spci^es  of  kbout 
the  aJEC  of  the  one  last  described.  The  cliaracteristic  mnrks  of  these  an 
seen  in  the  long  extremities,  botli  inferior  and  superior,  aad  in  the  very 
■light  L-onvexity  of  the  ula.  wliicli  is  lesij  prominent  than  in  any  of  Ihe  Cji- 
frinidtr  here  described.  The  superior  end  of  Ihe  lootli  baais  is  elevated 
and  prominent.  lu  one  of  tlie  jaws  all  llie  teeth  display  a  masticating  auT- 
&ce.     In  the  other  the  second  tooth,  the  only  one  preserved,  is  partially 

The  length  of  the  proximal  limb  distinguishes  this  pharyngeal  boue  from 
thatoftlic  Anfliybopah  breevirc-a*,  if  the  generic  diameters  lie  disregEtrdcd. 
From  all  the  other  species  the  slight  [iromineiice  of  the  ala  separaleH  it. 
MecuuremenU.  M. 

Vertical  extent  of  right  pharyngeal 028 

Length  of  proximal  limb 010 

of  tooth  line 01« 

of  distal  limb ,013 

Width  at  first  to.«h 005 

"       of  second  tooth « 007 

Length  of  third  tooth 0O6 

Found  by  Mr,  Sternlierg,  with  the  last  species. 

Albukmoi-s  oibbarl-us  sp.  noT, 
One  left  nnd  two  right  pharynj;eal  l>ones  furnish  the  characters  of  this 
species.  Their  form  is  ungulate,  as  in  the  Ani-kyboptU  nUaretu,  but  shorter 
in  the  veriical  <1irection.  The  proximal  limb  is  rather  short,  and  the  dis- 
tal one  not  as  long  as  in  the  species  last  described.  The  ala  widetu  ab- 
ruptly at  the  inferior  margin,  and  the  thin  superior  edge  of  the  supertoi 
limb  is  obtusely  angulate.  The  nutritive  foramina  are  rather  namerooa. 
The  first  and  second  teeth  displiiy  llltle  or  no  erinding  surfoce. 


Measursmsnts.  M. 

Vertical  extent  of  right  pharyngeal 020 

Length  of  proximal  limb 009 

oftoothline 009 

of  diBtal  limb 009 

Width  at  first  tooth 004 

"      at  second  tooth 008 

Length  of  third  tooth 005 

Found  by  Chas.  H.  Sternberg  in  the  Pliocene  of  Oregon. 


On  $ofM  SauHann  found  in  the  Triasfdcof  Pennsyhanin^  hy  G.  M.  WhentUy. 

By  E.  D.  Cope. 
{Read  before  the  American  Philosophical  Society,  Dec.  21,  1877.) 

THECODONT08AUBU8  QIBBIDEN8  sp.  nOV. 

The  only  remains  of  this  saurian  which  have  come  into  my  hands  are  two 
teeth.  They  are  in  good  preservation,  lacking  only  the  great  part  of  the  root. 
They  present  the  leaf-like  Outline  characteristic  of  the  genus,  the  crown 
being  strongly  distinguished  from  the  narrower  root.  The  form  is  quite 
robust,  and  contracts  gradually  to  the  apex.  The  cutting  anterior  and  pos- 
terior edges  bound  the  inner  face  of  the  crown,  from  which  they  are  sepa- 
rated by  a  groove  along  their  bases.  They  arc  interrupted  by  coarse  serra- 
tions, the  apices  of  the  denticles  being  directed  upwards.  These  are  much 
reduced  in  size  at  the  base  of  the  crown.  The  cutting  edges  are  not  sefm- 
rated  fVom  the  external  face  hy  grooves.  This  face  is  very  convex  and 
perfectly  smooth.  The  inner  face  is  convex  between  the  grooves  and  is 
marked  with  six  or  seven  continuous  sulci,  which  are  obsolete  at  the  base. 

The  saurian  which  possessed  the  tooth  described  was  not  of  large  proix)r- 
tions.  The  species  differs  from  the  English  form  in  many  respects  ;  e.  g., 
the  greater  convexity  of  the  external  face  ;  the  basal  grooves  of  the  cut- 
ting edges,  the  grooving  of  the  inner  face,  the  abrupt  constriction  below 
the  base  of  the  crown,  etc. 

Measurements.  M. 

Diameter  of  crown  i  "ntero-posterior 0070 

I  transverse 004o 

Length  of  crown 0088 


■  Pali»;u&auku8  Fit&SERiANU»<  B[i.  nov. 

But  few  Temtius  indicute  this  epeciea.  It  is  «atHl)lislitiil  primnrity  uu  a 
tooth,  which  presents  tlie  characters  of  Paktotnurv*  eylindrodon.  Il  hns 
opposite  denticolate  cutting  edges,  nn  tmtariur  and  posterior,  or  which  the 
latter  extends  to  the  Imse  of  tlic  crown,  and  tlie  iinturior  but  half  wnj-  frotn 
the  spex.  The  posterior  ia  denticulate  throughout,  while  deutictilalion  la 
TlBible  on  the  anterior  edge  for  but  one-thin)  tbu  disuuice  from  the  apox. 
The  posterior  edge  is  more  omprcsscd.  The  surface  of  the  cemenium  ts 
obeo1etel7  flnelj  linear  ridged,  and  tiiere  are  no  ^ulci  i^r  otlier  scttlptun.'. 
The  crown  is  regularly  and  gently  curved  bacic wards. 

MeaiurtmtnU.  ,  M. 

Length  of  tlie  thrown 0200 

Antero-pcBterior  diameter  of  crown  at  base OOOS 

This  a&urion  Is  deillcnted  to  luy  friend,  Feraifor  Fnizer,  Jr.,  in  clmrgi:  of 
one  of  the  districts  into  whicli  the  Buite  of  PennsylFania  is  divided  for  tlie 
conduct  of  the  second  geological  surrey.  This  district  embraces  the  Trl- 
usic  region,   whii:)!  lias  been  extensively  and  tibly  invuetigaled  by  Prot. 

SucaorRios  Atn-AcooDS  Cope. 

Paittoetonm  antaeodu*  Co|>e.  Paleontologlcal  Bulletin.  No.  30.  p.  1S4- 

Beveral  additional  teelb  of  this  species  show  tlint  the  tooth  from  w  liich  I 

first  determined  it  is  one  of  the  flattest  of  the  series,  and  that  those  from 

other  pogirions  in  the  jnwa,  inHlcad  of  being  Salter  us  in  Palaact^im*,  btv 

narrower,  and  of  the  usual  form  ol'tliose  of  5"p/'(>pri>'". 

This  saurian  possesses  teeth  of  the  siiie  of  the  average  of  those  of  the  8. 
eyp)u>don.  and  which  are  like  them,  well  comprcMed  in  the  antero-poate- 
nor  direction.  Tlic  surface  is  therefore  very  convex  between  the  cutting 
edges,  cstiecially  on  the  external  face,  and  the  iranaverse  diameter  at  the 
base  of  the  crown  exceeds  the  a ntero- posterior.  The  cutting  edges  only 
extend  half  way  from  the  apex,  and  are  but  little  denticulated.  The  sur- 
face of  the  cementum  is  minutely  and  sharply  linearly  sculptured.  It  is 
in  addition,  thrown  into  coarse  continuous  grooves  on  the  basal  two.thirds 
of  the  crown,  excepting  for  a  short  distance  on  the  inner  aide  of  each  cul- 
titig  edge.  There  are  seven  grooves  on  tlie  inner  face,  and  eighteen  on  the 
outer  face.     On  tiic  latter  the  minute  sculpture  is  least  distinct. 

Mtaturetnenln.  H. 

Length  of  crown 0860 

„.  „  ,       p.  , (  fore  and  aft 0160 

Diameter  of  base  of  crown  j  miK 

The  short  slightly  denticulate  cutting  edges  and  the  strongly  groored 
surface  distinguish  the  anterior  teetli  of  this  apecJes  at  once  fbim  tbe  8. 
eyphodoa.     Several  Bpecimens  have  l>een  found  by  Mr.  Wbektley. 


1877.1  ^^  [Cope. 

On  ths  Vertebrata  of  th^  Dakota  Epoch  of  Colorado. 

By  E.  D.  Cope. 
iRe<id  before  ths  American  Philosophical  Soctett/,  December  21,  1877.) 

Not  long  since  I  was  informed  by  the  Superintendent  of  Public  Schools 
of  Fremont  County,  Colorado,  Mr.  O.  W.  Lucas,  that  he  had  discovered 
the  bones  of  an  enormous  saurian  at  an  outcrop  of  the  rocks  of  the  Dakota 
group  not  far  from  Canyon  City.  I  encouraged  him  to  proceed  with  the 
exploration,  and  asked  him  to  send  some  specimens  which  would  explain 
the  character  of  his  discovery.  One  of  the  first  objects  sent,  is  a  fragment- 
ary lower  Jaw  of  a  carnivorous  dinosaurian,  which  he  found  on  the  surface 
of  the  ground.  This  fossil  was  found  to  belong  to  a  species  heretofore  un- 
known, which  I  referred  to  the  genus  Laelaps,  under  the  name  of  Laelapa 
trihedrodon.*  The  second  sending  included  a  number  of  vertebras,  wliicli 
apparently  represent  a  much  more  gigantic  animal,  and  I  believe  the  largest 
or  meet  bulky  animal  capable  of  progression  on  land  of  which  we  have 
any  knowledge.  This  reptile  I  described  in  my  paleontological  bulletin 
No.  26,  under  the  name  of  Camarasaurus  supremus.  Subsequent  send- 
ings  included  many  of  the  more  important  bones  of  the  skeleton,  which 
render  it  comparatively  easy  to  determine  the  general  character  of  this 
monster.  Later  collections  received  from  Mr.  Lucas^  include  the  teeth  of 
tw^o  large  species  of  a  new  genus  which  has  been  characterized  under  the 
name  of  Caulodon;  and  the  vertebrae  of  three  genera  new  to  science, 
which  I  have  named  Tichosteus,  and  Symphyrophus.  He  also  pro- 
cured remains  of  two  additional  forms  of  gigantic  size,  fit  rivals  of  the 
Camarasaurus,  which  I  referred  to  the  new  genus  Amphicaliai.  A  spe- 
cies of  tortoise  was  associated  with  these  saurians,  and  appears  to  have  been 
abundant.  It  is  the  oldest  species  of  the  order  yet  obtained  from  Ameri- 
can formations,  and  is  not  very  different  from  existing  forms. 

The  abo^e  named  genera  are  the  only  ones  from  the  Dakota  horizon  of 
this  continent  which  have  been  defined,  up  to  the  present  time. 

The  species  of  Gamarasaurus  and  Amphkaliaif,  which  attained  to  the 
most  gigantic  proportions,  are  remarkable  for  the  light  construction  of  the 
vertebne  anterior  to  the  tail.  In  both  genera  the  centra  of  the  dorsal  ver- 
t€bne  are  hollow,  including  two  large  chambers  which  are  separated  by  a 
longitudinal  median  wall,  and  which  communicate  with  the  cavity  of  the 
b<^y  by  a  foramen  on  each  side.  They  are  also  remarkable  for  the  enor- 
mous elevation  of  the  superior  arches,  and  diapophyses,  the  result  of  which 
is  to  give  the  ribs  an  unusually  elevated  basis,  and  the  cavity  of  the  body 
much  space  above  the  vertebral  axis  on  each  side.  On  the  other  hand  the 
bones  of  tlie  tail  and  limbs  are  solid  or  nearly  so,  in  great  contrast  with 
some  of  the  Dinosauria  of  later  geological  periods.  Another  peculiarity  of 
the  genus  Gamarasaurus  at  least,  is  the  probable  great  length  of  the  an- 

»  Bullet.  U.  8.  Geol.  Surv.  Terrs.  III.  1877,  p.  8a5. 

FROC.  AMSR.  PHILOS.  80C.  XVH.  100.  2d.      PRINTED  JAN.  12,  1878. 


cope.]  ^34  fDee, 

terior  limbs.    The  scapula  is  enormous  as  compared  with  the  pelyic  Ixmes. 
The  sacrum  is  also  small  and  short,  showing  that  the  weight  was  not  borne 
on  the  hinder  limbs.    The  great  length  of  the  humerus  in  the  piobabljr 
allied  genus  Dyitrophatu,  Arom  the  Trias  of  Utah,  adds  to  the  probabilitj^ 
that  the  same  bones  were  large  in  Oafnarataurui.    This  character,  takeiA 
in  connection  with  the  remarkably  long  neck  possessed  by  that  genus* 
suggests  a  resemblance  In  form  and  habits  between  those  huge  reptiles  anci 
the  giraffe.     While  some  of  the  later  Dinosanria  elevated  themselTes  on 
their  hind  limbs  to  reach  the  tree-tops  on  which  they  fed,  the  general  form 
of  the  body  in  some  of  these  earlier  types  enabled  them  to  reach  their  food 
without  the  anterior  limbs  leaving  the  earth. 

Another  remarkable  peculiarity  which  these  genera  share  with  JDjfitrQ- 
phmui  and  Ostiosaurus  is  the  irregular  and  pitted  character  of  the  articular 
extremities  of  some  of  the  bones.  This  indicates  a  cartilaginous  covering, 
and  probably  in  some  instances  an  osseous  cap  or  epiplysis. 

Dr.  Hayden  visited  the  locality  of  Mr.  Lucas'  excavations,  and  informs 
me  that  the  formation  from  which  the  Camarasaurui  was  obtained,  is  the 
Dakota.    Prof.  Marsh  has  attempted  to  identify  What  is,  according  to  Pro& 
Mudge,  the  same  horizon,  one  hundred  miles  north  of  Canyon  City,  with 
the  Wealden  of  England.    Specimens  from  the  northern  locality  which  I 
have  examined  render  it  certain  that  the  horizon  is  that  of  Mr.  Lucas'  ex- 
cavations.   Of  this  I  may  say  that  there  is  no  paleontological  evidence  of 
its  identity  with  the  Wealden.    The  resemblance  of  the  vertebrate  fossils 
to  those  of  the  English  Oolite  is  much  greater,  but  not  sufficient  as  yet  fur 
identification. 

The  discovery  of  V&rtsbrata  in  the  strata  of  the  Dakota  epoch  is  an  im- 
ix>hant  addition  to  the  geology  and  paleontology  of  North  America.  The 
numerous  geologists  who  have  explored  its  outcrops  have  failed  hitherto 
to  observe  remains  of  this  chiss  of  animals.  Credit  is  due  to  Superintendent 
O.  W.  Lucas  for  this  discover}',  and  also  in  an  especial  manner  for  the 
skill  and  care  he  has  exercised  in  taking  out  and  shipping  the  pondenms 
specimens. 

CAMARASAUUrS  Cope. 

Psiheontological  Bulletin  No.  25,  p.  5  ;  (published  August  23,  1877). 

Tlie  characters  of  this  genus  are  derived  from  nearly  all  portions  of  the 
skeleton  excepting  the  skull  and  ungues.  The  bones  are  generally  in  gotnl 
preserv'alion. 

The  vertebne  of  the  cervical,  dorsal  and  lumbar  region  are  all  opistho- 
coelous  or  rcverseO  ball  and  socket.  The  centra  of  the  cervicals  are  very 
elongate,  but  those  which  follow  them  diminish  rapidly  in  length,  until  in 
the  lumlmr  region  they  have  but  a  small  anteroposterior  diameter.  The 
anterior  caudal  vertebrrt*  are  also  very  short  and  wide  :  but  the  length  of 
the  centra  gradually  increases,  so  that  the  distal  ones  are  quite  elongate. 
The  Ciiudal  centra  are  all  moderately  amphicoelous. 

The  centra  of  the  cervicals  and   dorsals  are  hollow,  and   the  interior 
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chambers  communicate  with  the  cavity  of  the  body  by  a  large  foramen 
on  each  side,  which  is  below  the  base  of  the  diapophysis.  In  the  cer- 
vical vertebra  it  is  very  elongate,  and  extends  between  the  bases  of  the 
parapophysis  and  diapophysis.  In  the  dorsal  centra  there  are  but  two 
chambers,  which  are  separated  by  a  longitudinal  median  septum. 

The  neural  arches  are  coossified  with  the  centrum  throughout  the  col- 
umn. They  are  extraordinarily  elevated,  and  their  antei*o-posterior  diam- 
eter is  small.  The  zygapophyses  are  at  its  summit,  and  have  extensive 
articulating  surfaces.  The  anterior  pair  are  divided  by  a  deep  median 
fissure,  while  the  posterior  are  united,  and  support  as  a  pendant  from  their 
inferior  median  line  a  hypo$ph6n,  a  structure  more  fully  described  under 
the  head  of  the  genus  Amphic^icM,  where  it  is  equally  developed.  When 
the  vertebrae  are  in  relation,  the  base  of  the  hyposphen  enters  the  fissure 
between  the  anterior  zygapophyses,  and  maintains  them  in  position.  This 
structure  is  obsolete  in  the  lumbar  vertebrae. 

The  diapophyses  rise  from  the  neural  arch  to  a  considerable  length  up- 
wards and  outwards,  in  the  anterior  dorsals.  They  become  shorter  pos- 
teriorly, but  in  none  of  the  vertebrae  anterior  to  the  sacrum  do  they  issue 
from  the  centrum.  In  the  caudal  vertebra;  they  arc  short  and  robust,  and 
issue  ft'om  the  superior  part  of  the  centrum.  They  do  not  continue  far  on 
the  tail.  Those  of  the  dorsal  vertebrae  are  light  and  concave  below.  They 
are  supported  by  thin  osseous  buttresses,  the  most  important  of  which  are 
the  two  inferior  ones.  The  anterior  of  these  is  much  the  most  prominent, 
and  bears  the  capitular  articular  facet  for  the  rib.  In  no  case  is  this  sur- 
fiice  seen  on  the  centrum,  but  it  descends  somewhat  in  the  posterior  verte- 
brsB,  but  not  as  low  as  the  level  of  the  neural  canal. 

The  neural  spines  are  rather  short,  and  are  set  transversely  to  the  axis 
of  the  animal.  The  superior  portion  is  expanded  transversely,  and  in  an 
anterior  dorsal  vertebra,  is  widely  emarginate  above,  so  as  to  appear  double. 
The  neural  spines  of  the  caudal  vertebrte  are  compressed  and  elevated, 
though  thickened  at  the  ai)ex.  The  zygapophyses  are  situated  low  down, 
and  are  directed  very  obliquely.  The  chevron  bones  of  the  caudal  verte- 
brae have  short  limbs  which  are  not  united  at  the  base,  and  a  long  common 
median  spine. 

The  sacrum  is  short  and  consists  of  only  four  vertebral  centra,  thoroughly 
coossified.  The  anterior  articular  extremity  is  convex  ;  that  of  the  poste- 
rior extremity  slightly  concave.  Its  transverse  processes  are,  like  those  of 
the  other  vertebne,  much  elevated,  although  they  spring  from  the  centra. 
The  external  fece  of  their  bases  is  not  prominent,  and  the  spaces  between 
their  projecting  portions  are  deeply  excavated.  The  centra  are  like  those 
of  the  caudal  vertebne,  comi)osed  of  dense  bone.  The  extremities  of  the 
adjacent  transverse  processes  are  united,  thus  enclosing  large  foramina. 

The  scapula  is  relatively  of  large  .size.  It  is  rather  elongate,  and  the 
superior  extremity  is  expanded.  There  is  a  very  large  mesoscapular  pro- 
cess, which  is  wanting  in  Cetiosaurus,  according  to  Phillip's  figures.  It 
appears  to  resemble  the  scapula  in  Dystrophaus  .*  The  two  proximal  faces, 

•See  Report  of  Lt.  Wheeler,  Vol.  IV,  pi.  LXXXIII,  p.  31. 
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the  glenoid  and  the  coracoid,  are  well  distinguished,  and  their  surfiMsee  an 
like  the  corresponding  faces  of  other  bones,  pitted  coarsely. 

The  coracoid  bone  is  of  proportionately  small  size.  It  is  of  an  irregu- 
larly quadrate  form,  with  the  proximal  extremity  the  shortest.  The  ar- 
ticular face  is  large,  and  is  presented  obliquely  away  fW>m  the  long  axis  of 
the  plate.  There  are  no  emarglnations  nor  intermediate  processes,  and  the 
perforating  foramen  is  well  removed  fW>m  tlie  border. 

Pelvic  bones  of  two  forms  are  present.  Neither  of  them  resembles  pel- 
vic bones  of  DinoHauria,  and  are  least  of  all  similar  to  the  forms  of  ilium 
which  are  known  in  that  order.  One  of  them  is  a  robust  L-shaped  bone, 
one  limb  of  which  is  expanded  into  a  wide  fan-shaped  plate  ;  and  the  other 
is  stouter  and  of  sub-equal  width,  terminating  in  a  stout  sub-triangular  ar- 
ticular extremity.  The  face  of  this  limb  of  the  bone  which  looks  away 
fh>m  the  fan-shaped  plate  is  concave  throughout  its  entire  length,  forming 
a  large  part  of  the  acetabulum.  Both  edges  of  this  cavity  are  free  and 
rounded.  The  absence  of  articular  faces  above  the  acetabulum  renders 
the  identification  of  the  bone  with  either  pubis  or  ischium  difficult.  The 
second  pelvic  bone  is  larger  than  the  first,  and  unlike  it,  is  in  one  plane. 
Its  form  is  tliat  of  a  low  triangle  with  a  long  base,  at  each  extremity  of 
which  the  angles  are  truncated.  The  "  basal "  border  is  gently  concave  in 
the  long  direction  and  thick  and  convex  in  the  cross-section,  The  two 
"sides"  of  the  triangle  are  rather  thin  margins,  but  one  of  them  is  tliicker 
than  the  other.  One  extremity  of  tlie  bone  is  more  robust  than  the  other, 
and  is  divided  into  two  planes.  The  one  is  transverse  and  sub-triangular, 
and  applies  to  the  extremity  of  the  stout  or  acetabulum  limb  of  the  other 
pelvic  bone.  The  other  is  smaller,  is  oblique  uiid  concave,  and  when  the 
two  bones  are  placed  in  relation,  forms  a  continuation  of  the  acetabular 
siirfiice  already  described.  Within  this  and  the  proximal  jwrtion  is  a  large 
foramen  which  reseml)les  the  pectineal  perfonUion  of  the  pubis. 

The  femur  is  long  and  without  prominent  tliird  trochanter,  this  process 
being  represented  by  a  low  ridge.  The  condyles  have  an  extensive  poste- 
rior sweep,  and  are  separated  by  a  shallow  trochlear  groove  in  front.  A 
tibia  which  was  found  with  the  other  bones,  is  much  shorter  than  the  for- 
mer, and  has  a  much  expanded  head.  It  is  very  robust,  especially  at  the 
distal  extremity.  The  astragalus  was  evidently  distinct  from  it.  A  meta- 
podial  bone  is  very  robust.  Its  extremities  are  much  expanded,  and  the 
shaft  contracted,  and  it  is  furnished  with  a  prominent  median  keel  on  one 
half  of  its  posterior  aspect. 

Sev(;ral  geneni  have  been  described,  which  |M)sses8  some  of  the  features 
presented  by  those  to  which  the  present  animal  belongs.  The  following 
are  characterized  by  the  presence  of  the  lateral  sinuses  of  tlie  vertebral 
centra  :  MegadactyliiH  Hitch.,  CrtiomnniH  Owen,  Ornithojjsii  Seeley. 
BothrospondyluH  Ow.,  and  Ptheumatarthn/ft  Cope.  The  first  of  these  may 
l)e  dismissed  with  the  remark  that  its  caudal  vertebne  possess  the  sinusea 
as  well  as  the  dorsals,  which  we  have  seen  is  not  the  case  with  the  Colo- 
nido  animal.     The  centra  of  Cetion.turun  accordinj?  to  Owen,  and  those  of 
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-.f^neumatarthrua,  do  not  exhibit  the  cavernous  structure  above  described,  but 
^ure  uniformly  spongy  interiorly.     Ornithopsis  of  Seeley,  which  Owen  refers 
\>G  his  subsequently  described  Bothrospondylus,  possesses  a  cavernous  cellu- 
lar structure,  which  I  have  not  found  in  the  reptile  from  Canyon  City, 
Colorado,  but  which  occurs  in  the  huge  saurian  discovered  by  Prof.  Lakes, 
near  Golden,   Colorado,   in  the  same  stratigraphical   horizon.     Another 
name  (Chondrosteoaaurus)  has  been  introduced  by  Prof.  Owen,  but  he 
gives  no  characters,  nor  points  out  how  it  differs  from  Ornithop^is,  which 
it  resembles  in  its  cellular  structure. 

A  short  time  prior  to  my  publication  of  the  description  of  the  genus 
Camarcuaurus,  Prof.  O.  C.  Marsh  of  New  Haven  issued  a  description  of  a 
portion  of  a  sacrum  of  a  saurian  found  in  the  Dakota  beds  near  Morrison, 
Colorado,  a  point  one  hundred  miles  north  of  Canyon  City.  To  the  animal 
to  which  the  sacrum  belonged,  Professor  Marsh  gave  the  name  of  TiUino- 
$auru9  montanus.  As  the  name  of  the  genus  was  not  accompanied  by 
any  generic  diagnosis  or  specific  reference  to  its  characters,  it  has  no  claim 
to  adoption  according  to  the  rules  of  nomenclature,  nor  is  the  genus 
distinguished  from  some  of  those  above  enumerated.  Especially  is  there 
nothing  to  indicate  that  it  differs  from  Ornithopm  or  Bothrospondylus. 
The  name  given  ^as  also  been  already  employed  by  Dr.  Lydekker  of  the 
Geological  Survey  of  India. 

CASfARASAUKUS   SUPREMU8   CopC. 

Paleontological  Bulletin,  No.  25,  p.  7 ;  Aug.  1877. 

The  bones  of  this  species  so  far  discovered  by  Mr.  Lucas  are: — a  cemcal 
and  twenty  dorsal  and  lumbar  vertebrae,  with  twenty  caudals.  Both 
scapulte  and  coracoids  were  recovered,  with  one-half  of  the  sacrum,  and  two 
pairs  of  pelvic  bones.  Of  the  hind  limb  I  have  the  femur,  with  a  tibia  less 
certainly  belonging  to  the  same  animal,  although  found  among  the  other 
bones.  There  is  one  metapodial.  There  are  many  other  bones  which  I 
have  not  yet  reconstructed  or  determined. 

The  dimensions  of  this  animal  maybe  inferred  from  the  fact  that  the 
cervical  vertebra  is  tw*enty  inches  in  length  and  twelve  in  transverse  diame- 
ter; and  that  one  of  the  dorsals  measures  three  and  a  half  feet  in  the  spread 
of  its  diapophyses,  two  and  a  half  feet  in  elevation  and  the  centrum  thirteen 
inches  in  transverse  diameter.  Another  dorsal  is  two  feet  ten  inches  in  ele- 
vation.   The  scapula  is  five  and  a  half  feet  in  length  and  the  femur  six  feet. 

The  centra  of  these  vertebraj  bear  a  ball  and  socket  articulation  of  the 
opisthocoelian  type,  the  cups  and  balls  being  well  pronounced  ;  just  be- 
neath the  diapophysis  is  situated  a  huge  foramen.  A  broken  centrum 
from  which  Mr.  Lucas  removed  the  matrix,  shows  that  this  foramen  com- 
municates with  a  huge  internal  sinus,  which  occupies  almost  the  entire 
half  of  the  body  of  the  vertebra.  Those  of  opposite  sides  are  separated  by 
a  septum  which  is  thin  medially.  Thus  the  centra  of  the  dorsals  are 
hollow.  The  neural  arches  are  remarkable  for  their  great  elevation,  and 
the  great  expanse  of  the  zygapohpyses.     They  are  more  remarkable  for  the 
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form  of  the  neural  spinoji,  which  ure  imiiBveree  lo  the  bag  nxU  of  the  a 
tram.  ThutofDocur  tbe  vertebne  is  strongly  emargiiiai«  b( 
furcate.  Tlie  widely  exteudcd  diaphtiphyBus  !<upport  tUa  rib  articulntu 
and  there  are  nu  capitular  articular  facets  od  the  centra. 

The  cervical  rertebru  ie  deiireaacd.  ihe  auterii>r  or  convt 
the  centrum  the  most  so.  It  is  remarkable  for  its  ulungate  form,  exce»diR| 
the  proportions  found  in  known  Dinonituria  and  Croaoiiilia,  aod  n 
that  seen  in  some  fluviatile  tortoises.  Near  the  anterior  extremitjr  a  aboi 
robust  parapoptij'sis  has  its  origin,  IVom  which  il  extends  outwar 
downwards,  and  soon  tenuioates  in  a  truncate  extremity  which  p 
downwnrds.  A  deep  fossa  occupies  its  ui)per  base,  and  ulMve  this  a 
linear  foramen  extends  throughout  Ihe  greater  pan  of  the  length  c 
centrum.     If  this  vertebra  iKtssEssea  a  diapophysis  it  is  rudimentnl. 

The  caudal  verlelirffi  are  amphiccBlian,  but  not  deeply  so,     Tbey  ai 
quadrate  in  section,  and  not  so  short  as  tlie  corresponding  ones  of  Had 
laiirut.     The  must  anterior  one  of  tUi^  series  has  short,  robust  diapophya 
and  is  more  concave  anteriorly  than  [Kwteriorly.     The  other  caudate  I 
more  equally  biconcave,  hut  the  cavity  is  very  shallow  o: 
of  them.    Tlie  centrum  is  relatively  more  elongate  and  compressed  tl 
lhu6e  of  the  others.     None  of  them  display  llic   lateral   pneumatic  C 
which  eilats  in  the  dorsals,  and  whore  broken  so  as  lo  iwrmit  a  rie 
tlie  internal  structure,  the  laltei'  apjiears  to  consist  of  rather  finely  ap 
tissue.     The  chevron  facelB  are  not  very  well  defined,  and  the  neuni  a] 
are  of  usual  forma,  and  on  two  anterior  vertebne  elongate. 

Many  peculiarities  are  exhibited  by  the  vertebne  of  this  spedea,  « 
are  not  described  in  sauriaus  known  up  lu  the  present  time.  Many  of  it 
would  have  been  lital  in  less  careful  hamis  than  those  of  Mr.  Lums,  ■ 
science  is  much  indebted  lo  him  for  the  preservation  of  many  walte  a 
liultresaea  of  light  proportions.  In  general  the  external  walls  of  tlie  o 
are  Ihin,  and  the  processes  are  composed  of  laintnte  united  by  narrow  n 
gins.  Tht  verleline  are  lighter  in  proportion  lo  tJieir  bulk  than  in  ai 
breathing  vertebrate. 

The  anterior  extremity  of  the  oeatrum  of  the  cervical  vertebra  is  | 
nenlly  conri-x,  and  much  depressed.    The  posterior  and  concave  act 
]s  wider,  and  of  rather  greater  vertical  diameter.    The  base  of  the  d 
arch  only  occupies  half  of  the  length  of  the  centrum,   an  equal  e 
the  superior  surface  extending  freely  beyond  it  at  its  anterior  and  ; 
extremities. 

The  linear  lateral  foramen  commences  u  little  behind  the  anlurior  b 
the  neural  arch,  and  descending  somewhat  in  ita  direction,  l^rrainalesb 
neath  the  posterior  extremity  of  the  base  of  the  neoml  arch.  The  liase  41 
the  latter  overhangs  the  foramen  and  the  base  of  the  t 
The  interior  surbce  of  the  centrum  is  concave,  the  concavity  being  bouncli 
in  ftnnt  by  the  inferior  convex  thickening  of  the  extremity.  Behind  tf 
middle  the  surface  becomes  plane,  and  is,  iii^ar  the  posterior  e 
bounded  on  each  side  by  a  short  angular  ridge. 
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Measurements.  M. 

Length  of  centrum  between  anterior  convexity  and  pos- 
terior lip 565 

Depth  of  posterior  cup 090 

Diameter  of  cup  {'«^'«'' ^10 

I  transverse IftO 

Length  of  parapophysis 005 

Width  of  neural  canal 003 

The  dorsal  vertebra  which  I  suppose  the  anterior  one  of  those  received, 
16  characterized  by  the  lack  of  the  median  portion  of  the  neural  spine,  and 
the  extension  outwards  of  the  median  lateral  processes  described  above. 
The  diapophyses  are  much  longer,  and  the  zygai>ophyses  more  extended 
transversely.  The  centrum  i^constricted  at  the  middle,  and  especially  just 
behind  the  convex  articular  extremity,  whose  circumference  forms  a  prom- 
inent nm.    The  edges  of  the  lip  are  flared  outwards,  forming  a  deep  basin, 
much  wider  than  deep.     The  fossae  described  in  other  vertebrae  are  present 
in  this  one,  but  differs  in  proportions,  owing  to  the  greater  size  and  expanse 
of  the  superior  parts  of  the  neural  arch.     The  fossa  posterior  to  the  base  of 
the  diapophysis  is  nearly  plane,  while  that  at  the  anterior  base  is  deeply 
excavated,  is  narrower,  and  extends  so  far  along  the  inferior  side  of  the  pro- 
cess as  to  give  it  a  semi-circular  section  near  the  middle.     Distally  the  di- 
apophysis has  a  trialate  section,  owing  to  its  three  longitudinal  ridges,  and 
the  articular  extremity  is  large  and  anteroposterior  in  direction.     The  pro- 
cess differs  fh>m  that  of  the  vertebra  next  described,  in  the  possession  of 
a  facet  near  the  middle  of  its  anterior  inferior  bounding  ridge,   which  is 
probably  costal,  as  in  the  vertebra  of  Grocodilia.     The  lateral  foramen  of 
the  centrum  is  subround.     The  general  surface  is  amooth. 

Measurements.  M. 

Total  elevation  of  vertebra 770 

transverse  extent  of  diapophyses 1.010 

f  longitudinal :»>00 

vertical  of  cup 250 

tnmsvcrse  of  cup , 340 

"         at  middle 205 

Elevation  of  zygapophysis  above  centrum 310 

Diameter  of  zygapophysis  /  transverse 170 

•^  *  (anteroposterior 090 

Width  of  neural  canal 085 

Transverse  extent  of  neural  spine 440 

Length  of  diapophysis  from  posterior  zygapophysis 320 

Antero- posterior  width  of  end  of  diapophysis 135 

A  dorsal  vertebra  from  a  more  posterior  position,  is  characterized  by  its 
undivivided  transverse  neural  spine.  The  entire  neural  arch  is  of  enor- 
mooB  elevation,  but  as  the  zygapophyses  are  above  its  middle,  the  neural 
«pine  is  not  as  long  relatively  as  in  various  other  genera  or  as  in  the 
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M. 

Tvertical 380 

Diameter  of  centrum  J  transverse 420 

{anteroposterior 170      ' 

Exx)an8e  of  diapophyses 590 

Vertical  extent  of  base  of  diapophysis  to  capitular  surface  .200 

A  proximal  caudal  gives  the  following 

Measurements.  M. 

Total  elevation 560 

/anteroposterior 170 

Diameter  of  centrum  <  transverse 245 

'vertical 245  • 

Antero-posterior  diameter  of  neural  spine 075 

Elevation  of  the  neural  canal 040 

r  fore  and  aft 180 

Diameter  of  median  caudal  I  vertical 200 

(transverse 192 

r  fore  and  aft 155 

Diameter  of  posterior  caudal  ■<  vertical 175 

(transverse 145 

A  distal  caudal  of  the  elongate  type  has  the  following  dimensions  : 

M. 

/  antero-po6terior 155 

Diameter  of  centrum  <  transverse 125 

(  vertical 100 

The  long  diameter  of  the  basis  of  the  transverse  processes  of  the  large 
anterior  caudal  vertebrae  is  directed  obliquely  upwards  and  forwards.  The 
anterior  faces  of  some  of  these  centra  are  flat. 

The  length  of  the  sacrum  is  M.  0.900  ;  elevation  of  first  sacral  rest,  0.500. 

The  head  of  the  femur  is  subround.  One  side  of  the  shaft  is  damaged, 
so  that  the  form  of  its  section  cannot  be  ascertained.  The  side  of  the  inner 
condyle  is  quite  flat,  and  without  epicondylar  rugosity. 

Measurement  of  femur.  M. 

Length 1 .820 

Anteroposterior  diameter  of  head 310 

**  **  *'        internal  condyle 450 

The  anterior  and  posterior  edges  of  the  scapula  are  thin.  The  posterior 
is  slightly  concave,  with  a  slight  projecting  irregularity  near  the  middle, 
and  is  then  turned  decidedly  backwards,  bounding  the  glenoid  extremity. 
The  glenoid  face  is  concave,  and  longer  than  the  coracoid  suture.  The 
anterior  border  is  more  strongly  concave,  the  distal  extremity  being  more 
expanded  forwards.  The  sides  of  this  extremity  are  slightly  rugose  with 
coarse  grooves.  The  articular  facets  are  pitted.  A  low  keel  extends  along 
the  external  side  of  the  mesoscapula. 
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Tnlnl  length 1.511 

Width  distally 880 

"       Bt  middle 826 

"       itt  mcsoBcapuk 810 

Length  of  glenoid  liice 400 

The  articular  extremity  of  the  eoracoid   is  recurved  and  very  robueW 
The  borders  of  the  bone  are  lliick  and  rougliened. 

MeaiiurmiunU  of  Coracoid.  M. 

^oxlcro-inteniftl 60O 

Diameter  J  anlero- posterior BTO 

'  vertical  prosimally 

MentuTaiMnU  of  Metapodial.  VL 

Diameter  proxiniallv -^  ■"■ _„, 

I  antero-poslerior 099 

(transverBu 075 

Diameter  medially  L„,„^_p^j^,i„^ ___  130 

Diameter distollyr™""^'^--; ■^}^, 

(  Bnlen]-|x>Blenor .105 

Length 370 

That  this  species  was  capable  of  and  accustomed  to  progreraion  o&  Un  J 
is  certaiu  from  the  ciiaraeters  of  ihe  bones  of  the  limbs  and  Ilidr  suptxinf 
above  described.  The  extraordinary  provision  for  lightening  the  welghtf 
of  a  portion  of  the  skeleton  has  more  than  one  slgnilicance. 
borne  In  mind  that  the  caudal  vertebm  retain  llie  solid  diameter  sees  ii^^ 

those  genera  which  stood  habitually  oa  Iheir  hind  limbs.     That  the  pre* 

ent  species  was  herbivorous  is  suggested  simply  by  its  huge  dimcusioos.^ 

■  kod  the  natural  difficulty  of  supplying  it  with  animal  food. 

■  AMPHIC(ELIAS  Cope. 
Faleontological  Bulletin  No.  27,  p.  2  (Published  Decemlier  10.  1877), 

The  genus  to  which  the  above  name  is  now  given,  is  allied  to  Gamara 

DOunif,  of  which,  and  the  gigantic  species  G.  »uprtmv»,  I  have  given  aa^^ 
account  in  my  Paleonlologicai  Bulletin,  No,   25.     Both  genera  diOt^r  frutt^ 
llieir  nearest  ally  OrnUhoptit  Seeley.  in  the  eicavation  of  the  vcrtebraA- 
cenlra.  Bo  as  to  include  large  chnmlreni  aepurated  by  a  septum,  which  coni-^ 
municate  with  the  external  medium  by  a  lateral  foramen.  In  the  Omithop- 
tin  It  is  stated  that  the  vertebral  centra  are  occupied  by  a  number  of  ranrec 
cells.     lu  the  more  remotely  allied  CetMnauriif.  Owen  has  obserre<l  Ihni 
the  tissue  of  the  centra  is  coarsely  spongy. 

The  verlebrtE  from  all  parts  of  tlic  column  of  Camaramuriii  aiv  known, 
knd  those  of  the  dorsal  and  lumbar  regions  present  the  extraordinary  char- 
r,  of  which  a  trace  is  seen  in  Cetiaiaarm,  of  neural  spinea  expanded 
asversely  to  the  axis  of  the  column.     Numerous  vetebiw  of  AmftHiea- 
e  known,  and  in  the  dorsals  in  whicii  the  neural  spine  is  preservecl, 
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^    *^tter  displays  the  usual  form,  that  is,  it  is  compressed  In  the  direction 

^  ^*^«  axis  of  the  column.    The  centra  differ  from  those  of  Oamarcuaurus 

^^^^^  fona  of  their  articular  extremities,  resembling  more  nearly  in  this 

j^J>«ct  the  genus  Tiehosteus  Cope  (Paleontological  Bulletin,  No.  26,  p. 

J*^).    They  are  unequally  amphicoelous,  the  posterior  extremity  being 

r^^te  concave,  and  with  prominent  margins ;  while  the  opposite  one  is 

^^  expanded  and  is  but  slightly  concave.     The  neural  arch  is  coossifled 

^  the  centrum,  and  there  is  no  capitular  costal  articulation  on  the  latter. 

The  manner  of  the  mutual  articulation  of  the  neural  arches  in  this  genus 
^  peculiar,  and  is  only  paralleled  in  the  jE^enus  Camarasaurus,  so  far  as  I 
^n  ascertain.     The  anterior  zygapophyses  are  separated  by  a  deep  fissure, 
While  the  posterior  zygapophyses  are  united  on  the  middle  line.     From  the 
latter  from  the  point  of  junction,  there  descends  a  vertical  plate  which 
rapidly  expands  laterally,  forming  a  wedge  whose  base  looks  downward. 
The  supero-lateral  faces  are  flat,  and  articulate  with  corresponding  facets  on 
the  inferior  side  of  the  anterior  zygapophyses,  which  look  downward  and 
inward,  on  each  side  of  the  fissure  above  described.    When  in  relation,  the 
anterior  zygapophyses  occupy  a  position  between  the  posteiior  zygapophy- 
ses above,  and  the  hyposphen,  as  I  have  termed  the  inferior  reversed 
wedge,  below.   This  arrangement  accomplishes  the  purpose  effected  by  the 
zygosphenal  articulation,  that  is  the  strengthening  of  the  articulation  be- 
tween  the  neural  arches,  but  in  a  different  way.    The  additional  articula- 
tion is  placed  at  the  opposite  extremity  of  the  vertebra,  and  it  is  tlie  anterior 
zjgapophysis  instead  of  the  posterior  one  which  is  embraced.     This  struc- 
ture entitles  the  genera  which  possess  it  to  family  rank,  and  as  the  two 
genera  mentioned  above  belong  to  different  families  in  consequence  of  the 
different  types  of  vertebral  centra,  tlie  one  opisthocoelous,  the  other  amphi- 
ccslous,  they  may  be  called    Camaranaurid^B  and  Amphiratliidoi  tchikjc- 
tivelv. 

The  pubis  is  a  stout  bone  with  one  slightly  concave,  thicker  border,  and 
an  opposite  strongly  convex,  thinner  margin.  One  extremity  is  truncate  ; 
the  other  presents  one  transversely  truncate  and  one  oblique  fece.  Tlie 
femur  is  elongate,  and  presents  a  stnmg  posteroexternal  ridge  or  third  tro- 
chanter near  the  middle  of  the  shaft.  The  head  is  not  separated  by  a  well 
marked  neck,  and  the  great  trochanter  does  not  project  beyond  it. 

Thus  while  there  is  a  striking  resemblance  to  Camarasaurun  in  wliat 
may  be  regarded  as  adaptive  characters,  in  s^ime  imfwrtant  eHseniinlH  the 
two  genera  are  very  different. 

Amphic(elia8  altus  Cope 

Paleontological  Bulletin,  No.  27,  p.  ?,. 

The  centrum  of  the  dorsal  vertebra  of  this  reptile  is  wjnlracted  Ixith  Ut- 
erally  and  inferiorly,  so  that  the  margins  of  the  articular  extremities  flare 
outwards.  The  sides  are  flat,  and  the  inferior  surface  but  little  convex  In 
the  tiaosverse  direciioo.  The  pneumatic  foramen  is  situated  at  the  bottom 
of  a  large  lateral  fodsa  which  extends  nearly  the  entire  length  of  the  superior 
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portion  of  the  centrum.    Its  inferior  border  is  sunken  abruptly,  while  the 
superior  gradually  shallows  on  the  external  surface  of  the  base  of  the  neu- 
ral arch.    The  foramen  is  longer  than  high,  in  contradistinction  to  that  of^ 
the  Oamarcuaurus  $upremui,  where  it  is  n)und  or  higher  than  long. 

The  neural  arch  is  very  much  elevated  to  the  zygapophysea.     It  is 
strengthened  by  a  prominent  rib,  which  extends  fh>m  the  posterior  bas» 
upwards  and  forwards  to  the  base  of  the  anterior  zygapophysis.    The  sur— 
teuce  above  and  behind  this  is  occupied  by  an  extensive  excavation  whoee 
superior  border  is  the  line  connecting  the  zygapophyses.    The  anterior 
zygapophyses  are  separated  medially  by  a  deep  notch  which  extends  to  the 
base  of  the  neural  spine.    The  articular  surfaces  incline  towards  each 
other.    Just  behind  the  anterior  zygapophysis,  a  process  extends  outwards 
and  forwards  whose  extremity  is  lost  in  my  specimen.    Its  posterior  face 
is  excavated  by  the  lateral  fossa  above  described.    This  process  is  probably 
the  diapophysis  which  supports  the  rib.   The  diapophysis  springs  fh>m  the 
line  connecting  the  zygapophyses,  and  extends  upwards  and  dhtwards.  Its 
inferior  surface  is  deeply  excavated.    Its  anterior  border  sends  a  lamina 
upwards,  which  probably  reached  the  side  of  the  neural  spine,  but  is  broken 
off  in  my  specimen. 

The  neural  spine  is  thin,  but  its  anterior  and  posterior  borders  are  thldc- 
ened  and  double,  the  lateral  rib-like  edges  being  separated  by  grooves 
which  exjxand  at  the  base.  The  posterior  groove  continues  to  a  more  ele- 
vated point  than  the  posterior.  Each  side  of  the  spine  is  divided  into  two 
shallow  wide  grooves  by  a  median  keel.  The  apex  of  the  spine  is  much 
thickened  transversely,  its  obtuse  extremity  having  the  fore  and  aft  and 
transverse  diameters  equal. 

The  pubic  bone  resembles  that  of  the  Camara$atiru$  supremuB,  but  b 
less  robust  in  all  its  parts.  It  is  also  less  extended  in  antero-posterior  width 
near  the  proximal  extremity. 

The  femur  is  remarloiblc  for  its  slender  form.  It  is  a  few  inclics  longer 
tlian  lliat  of  the  Gainarasanruit  supremus,  but  is  not  so  robust.  The  sliaft 
is  nearly  round  and  somewhat  contracted  at  tlie  middle,  where  it  is  slightly 
convex  backwards.  It  is  slightly  curved  inwards  at  the  great  trochanter. 
Here  the  shaft  is  moderately  grooved  on  the  posterior  face.  This  trochan- 
ter is  only  a  prominent  ledge  below  the  head.  The  third  troc^hanter  is  sit- 
uated a  little  above  the  middle  of  the  shaft ;  it  is  a  prominent  obtuse  ridge 
directed  backwards.  The  condyles  are  extended  well  posteriorly,  and  are 
separated  by  a  deep  popliteal  groove,  which  originates  on  the  inferior  por- 
tion of  the  shaft.  They  are  also  separated  anteriorly  by  a  shallow  open 
groove.     The  external  condyle  is  rather  more  robust  than  tlie  internal. 

Tlie  length  of  the  femur  is  six  feet  four  inches  ;  the  elevation  of  the 
dorsal  vertebra  three  feet  three  inches. 

Measurements.  M. 

r  fore  and  aft 245 

Diameter  of  dorsal  centrum  }  vertical 270 

( transverse 265 


Total  pkvBtionof  verieUro 1.100 

^^^V  I>«Dgtli  ur  neural  spine 600 

^^^b         Elevation  of  nnlertur  zy apophyses SOO 

^^^H  I  on  ten}- posterior 100 

^^^H         OliimEt«r  of  neiinti  spine  }  tranevcrae  (al  middk) Offil 

^H  (        •■        ntsummit 140 

^^^H  Doiith  of  ccntrtim  belniv  pDeiimalic  foramen 120 

^^^r         Pom  aocl  aft  dlamelf  r  of  pneumatic  foramen 080 

1^^^  LcDgtb  of  pabic  bone l.OflO 

Tbickncm  of  auintest  extremity 140 

Length  of  fenmr 1.534 

^T^Ulsvene  exienl  of  proxioinl  end 430 
■•      "  condyles 320 
Diameter  of  middle  of  shaft 320 
OiUance  trom  he»d  lo  lliird  trochanter 065 
Diameter  of  Lead  (coni pressed) '200 
Amphicuiliah  LATC8  Cope. 
leontological  Bulletin.  No.  37,  p.  4. 
the  wonilcrfiii  fniina  of  the  Diklcotu  epoch  of  the   Rnclcy   Mountains 
*no      Caiaaratnurnt  Kupremuii  was  preemineal  in  general  proportions,  the 
^^*jrAiea!ia»  altui  viaa  the  tallest,  nnd  tbeaaurian  now  to  be  described,  was 
"*"    tainut  mbnal.     It  is  represented  in  Mr.  Lucas'  collection  by  a   right 
'■■*»  ranil  four  caudal  vertobrte  which  are  in  good  preservation.  They  reveal 
^*'  existence  of  another  saurian  of  huge  dimensions,  and  of  great  mass  in 
P'^Ponion  lo  Its  height. 
a          The  caadal  verlehnE  are  apparently  from  the  anterior  part  of  the  serips. 
"^J"  are  all  atrungiy  bi-coiicavo  ;  the  anterior  face  niore  so  than  the  pos- 
*^t-.     They  all  possess  diapophyses  of  depressed  form,  which  take  their 
^'^Bin  Iwlow  the  base  of  the  neural  arch.    Tiin  cenira  are  short  in  anlero- 
^""•^eiior  diameter,  and  do  not  present  lateral  angles.     They  are  composed 
"*'   not  very  dense  ossvods  tissue.     The  anterior  zygajTophyses  are  rather 
^"*'g»te.  and  their  articular  faces  are  directed  steeply  inwards.    Tliey  are 
^^Btvml  by  enrrespondiug  shallow  excavations,  one  on  each  side  of  the  pos- 
*lor  liaae  of  the   neural  spine-    The  neural  spines  am  compressed  and 
'*'gbi.  and  liecome  very  robust  towards  the  apex. 

1'l»e  femur  is  eilraordinarily  robust.  The  great  Irochanler  is  low,  but  the 
"l^rtfH  widest  where  it  expands  outward.  The  third  trochanter  is  a  ridge, 
*lH»ri)  ibe  middle,  and  is  short  and  iiUie  prominent.  It  ison  the  inner  edge 
».  '*"'  posleriiff  >si>eet  of  the  abaft,  and  looks  bacltwards  and  inwards.  The 
/*^1  in  Its  present  state  Is  compressed  so  as  to  reduce  tlie  antero-posterior 
"•^inttpr.  It  is  not  however  crushed  or  cracked.  The  condyles  have 
"***eh  icreaier  trausveme  than  an tero  posterior  extent.  They  are  moderaie- 
y  t>n>dncnl  bai-lcward.  and  are  separated  by  a  deep  inter- condylar  groove, 
^■^ile  the  anterior  trochlear  groove  la  wide  and  well  marked.  The  inner  con- 
'*yie  U  narrowed  posteriorly,  wlilie  the  external  one  Is  obtuse  and  robust. 
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^^«  extremity  of  a  humerus  is  expanded  transversely  and  displays  two 
^^^^nal  condyles,  separated  by  a  shallow  groove.     There  are  no  epicon- 
^*^^  on  the  external'  lace,  but  fosss  instead. 

Measurements.  M. 

Width  of  distal  extremity  of  humerus 086 

Antero-posterior  diameter  of  larger  condyle  of  the  same.  .045 

discovered  by  Superintendent  Lucas  near  Canyon  City,  Colorado. 

LAELAP8.    Cope. 

Transac.  Amer.  Philos.  8oc.  XIV,  1869,  p.  100. 

Laelafs  trihedbodon.    Cope. 
Bulletin  U.  8.  Geol  Survey,  Terrs.  Ill,  p.  805.  August  15,  1877. 

CAULODON.  Cope. 

Paleontological  Bulletin.  No.  26,  p.  193,  Nov.  2l8t,  1877. 

Caulodon  diversidens.    Cope. 
Loc.  cit. 

Caulodon  leptoganus.    Cope. 

A  second  species  of  the  genus  Caulodon  is  represented  by  a  single  tooth 
from  a  locality  distant  from  that  from  which  the  C.  diversidens  was  de- 
rived.   Another  tooth  found  with  it  probably  belongs  to  the  same  species. 

The  best  preserved  tooth  possesses  the  same  general  form  as  that  of  the 
C  diversidens,  but  the  borders  of  the  spoon-shaped  crown  are  thinner  and 
more  acute.  The  convexity  of  the  convex  face  of^he  crown  does  not 
commence  at  these  edges,  but  is  separated  from  them  by  an  open  shallow 
groove.  There  is  a  median  longitudinal  swelling  at  the  middle  of  the  length 
of  the  concave  face.  The  striking  peculiarity  of  this  species  is  the  very 
small  amount  of  enamel  which  invests  the  crown.  It  is  confined  to  the 
inner  face,  and  exists  there  in  a  thin  layer,  not  more  than  half  as  thick  as 
in  the  C7.  diversidens,  which  thins  out  and  disappears  towards  the  edges  of 
the  crown.  Another  peculiarity  is  seen  in  its  absolute  smoothness.  In  C. 
div&rsidens  the  enamel,  even  when  polished  by  use,  shows  remains  of  the 
grooves. 

Measurements.  M. 

Diameter  of  crown  at  base  r""*  *°*^  "'^ ^^^ 

t  transverse 010 

Diameter  of  crown  at  middle  i  ^re  and  aft 010 

\  transverse 021 

Found  by  Superintendent  Lucas  near  Canyon  City,  Colorado. 

COMPSEMYS.     Leidy. 

COMFSEMYS  PLICATULUS  CopC. 

Paleontological  Bulletin,  No.  26,  p.  105. 

Explanations  of  the  fioures  will  be  found  at  the  end  of  this  volume. 
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On  the  Palaotoic  Bocks  of  Lehigh  and  Northampton  Oountisi,  Fnu 

vania. 

By  Fbbdebick  Prime,  Jr..  Professor  of  MBTALLUBeT  at  Lafaiei^-tc- 

COLLEOB,   EaSTON. 

{Bead  before  the  American  Philosophical  Society,  December  31,  1877.) 

The  Palfleozofc  rocks  of  Lehigh  and  Northampton  counties  are : 

The  Potsdam  Sandstone  (No.  I). 

The  Magnesian  or  Auroral  Limestone  (No.  II). 

The  Trenton  Limestone  (No.  II). 

The  Utica  Shale  (No.  III). 

The  Hudson  River  or  Matinal  Slate  (No.  III). 

The  Potsdam  sandstone  is  first  found  in  the  outlying  peninsula  of  the 
South  Mountains,  known  as  Lock  Ridge,  where  it  occurs  on  the  north-west 
flank  of  the  hill  and  undoubtedly  has  a  north-west  dip,  those  dips  observed 
to  the  south-east  being  due  to  a  sinking  down  of  the  rock  at  its  exposure, 
where  the  underlying  gneiss  has  been  removed.  It  next  occurs  in  two  small 
patches  on  the  northern  flank  of  the  main  range  of  the  South  Mountain 
near  Macungie  (formerly  Millerstown).  A  small  patch  'of  it  is  also  found  as- 
sociated with  the  gneiss,  where  the  latter  crops  out  through  the  limeetone 
in  the  gorge  of  the  Little  Lehigh  Creek  at  Jerusalem  Church,  two  mikt 
north-west  of  Emaus.  But  it  is  flrst  seen  to  any  great  extent  along  the 
north  flank  of  the  main  range  just  south  of  Emaus,  where  its  oocorrenoe 
is  constant,  but  of  varying  thickness,  and  continues  for  a  distance  of  four 
and  a  half  miles,  after  which  it  can  no  longer  be  traced. 

It  occurs  again  at  the  ridge  of  the  South  Mountain,  close  to  Allentown. 
which  forma  the  southern  barrier  of  the  Lehigh  River,  between  Allentown 
and  Bethleliem,  where  the  sandstone  is  al)out  twenty-flve  feet  thick  and 
extends  with  a  few  intervals  { where  it  has  been  cut  out  by  the  river)  the 
entire  distance  between  these  two  places.  It  also  extends  across  the 
Lehigh  and  forms  tlie  capping  rock  of  a  portion  of  the  gneiss  just  east  of 
Allentown  and  north  of  the  Lehigh.  The  contact  between  the  gneiss  and 
sandstone  is  distinctly  seen  about  two  miles  east  of  Allentown  on  the  Le- 
high Valley  Riiilroad  tnick. 

The  very  lowest  beds  of  the  Potsdam  sandstone  are  actual  pudding- 
stones,  containing  i>ebblesthe  size  of  a  man's  fist  and  larger,  and  fhigments 
of  red,  unaltered  orthoclasc.  The  upper  beds  are  composetl  of  a  hard. 
compact  ((uartzitc  containing  greater  or  less  quantities  of  feldspar  nodules. 
which  weather  out  and  impart  to  the  rock  a  pock-markeil  appearance. 
When  first  quarried  the  color  of  this  quartzite  is  blue  to  bluish-gray,  which 
on  exposure  soon  changes  to  a  dark  reddish -brown,  due  to  the  oxidation 
of  the  ferrous  oxide  it  contains.  The  change  from  a  pudding-stone  to  a 
compact  quartzite  in  the  sandstone  shows  that  there  has  been  a  gradoal 


•-inBc  SDg  or  Il)e  eHrtliB  crust  and  an  incrraBe  in  llic  depth  of  Uie  sva,  tbuit 

j>r^  Ewrins  tlic  vrny  Tor  tbe  Bulwequent  d<![>osllioi]  of  the  limestone. 

'■."tie  Pota<1am  saiidslone  odea,  as  elsewhere,  contains  SroltViUf. 

H'^^xi  abure  the  Potsdam  sandstone  occur  lij'dromica  slntes.  whk-h  Bogere 

.      li«B^    «s«lled  the  Upper  Primal  Slntes.  hut  which  really  form  a  portion  of  the 

ITo-      U  Uine»toDe,  and  gradually  puss  inlu  this.    They  overlie  the  Potsdam 

c«>«»*i:»rmably  and  are  Tar  more  persistent  In  their  occurrcDce.  continuing 

■w^ilm    few  intervals  the  entire  distance  from  the  western  boundary  of  Lehigh 

«>«»-«»  i:y  to  ibe  Delaware  Hiver.    Tliey  lie  along  the  north  flank  of  the 

&•>««*•»  Hoantain  and  overlie  the  Potsdam  confonnfthly  wherever  this  is 

rt^i*»le.    They  are  of  great  economic  importance  as  carrying  the  lowest 

I tmja  s^  "f  brown  hematite  Iron  ores,  to  be  mentioned  later, 

^^^^  ITlaciw  slates  are  composed  in  great  part  of  tbe  mineral  damouriie  and 
^^^Hscvxr  of  a  pink,  gray,  white,  and  yellow  color.  When  exposed  to  the 
H^^fr^B^iher  Ihey  very  rapidly  decompose  to  soil  unctuous  plastic  clays  in  a 
K^"*""  days,  und  sonip  of  these  will  in  lime  probably  become  valuable  in  the 
■nanufacinre  of  coarse  hintls  of  pottery.  Generally  Ihey  conlain  more  or 
less  of  ihe  carbonatts  of  Umr,  nnd  magnesia  and  silica  milted  willi  the 
*l«cnt>tiriie.«  Hydromica  slate  also  iwcurs  the  greater  [wrtlon  of  ihe  dis- 
**«»«5P!  from  the  western  hnU'ulary  of  Lc^higb  county  to  the  Delaware  River. 
•*  the  jnnclion  of  the  No,  II  limestoues  with  the  No.  Ill  slates,  here  also 
***"*ying  brown  hematite  ores  in  eiclenaivc  deposils- 

It  ftleo  oocun  intercalated  in  the  limestone,  forming  layers  from  the 
thictcness  of  a  sheet  of  paper  to  several  feet,  and  llteso  layers  are  innumer- 
ahlt-.  Titeir  exislencc  has  been  seen  both  in  rock  outcrops  as  well  as  in 
■•■^Ub  which  have  been  sunk. 

'''he  clay  to  which  the  hydromica  slale  decomposes  ia  generally  of  a 
*'aiie  color,  although  sometimes  brown  from  tlin  presence  of  hydnited 
'''ftli;  oxide.  Analyses  would  seero  to  show  that  llic  clay  contains  rather 
™'"  potash  than  the  undecom posed  rock. 

Overlying  Ihe  hydromica  slates,  and  conlormablc  wilh   these  ami  the 

•^**tailiim  sandstone,   is  Hie  No.   11  or  Magnesisn  limestone   (Auroral  of 

"*'>?ff»),  wliicli  extends  as  a  great  mass  varying  from  six  to  seven  and  a 

^>tftRcr  milea  in  width.     At  four  points  gneiss  crops  out  through  the  lime- 

*•*>»*.    Theso  are  al  Chestnut  HUl  north  of  Easlon,  at  a  hill  two  miles 

*''*ttof  Bethlehem,  Ibe  gneiss  ridge  north  of  the  Lehigh,  between  Alien- 

~*li  »nd  Bclliicliein,  and  at  .lemsalem  Church,  two  miles  north  of  Emaus. 

ilse  itn  oiinlinnity  is  unbroken. 

In  its  lower  lied*  the  limestone  contains  large  quantities  of  chorl,  form- 

"S  nodular  masses  of  very  various  sines  and  usually  having  their  longest 

*  confbrtiuihle  to  the  bedding  of  tlie  enclosing  rock.    This  cIkti  occurs 

**■  *'»  manner  de«eribf<d  by  Saflonlf  as  chanict eristic  of  the  Knox  dolo. 

•*eor  Tenansec.    It  disappears,  however,  in  the  upper  strata. 

—    li'*'*"  "^  PregreM  for  IS71  of  Lablmb  Dint.  Oeol.  Survey  of  Pennvlvanla, 
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The  limeslonp  varies  from  a  bliickiBh-blue  lo  dnve  color,  being  For  t 
most  pure  cnmpticl  Iji  seiiU'Cryalalliae,  while  lliere  arc  occasianalljr  shi 
beds.  In  composition  il  varies  mucli,  ofteii  aitproocliing  a,  trae  doloiaittk 
again  a  pure  limestone.  But  from  tlie  isolated  analyses  made  it  wotilA 
seem  us  if  tlie  peivenlage  of  mikicneaiH  was  less  ia  the  upper  beds  Uuo  tl 
lower  ones.  Tlie  limestone  ifl  always  siliceous,  often  Tcry  mucb  ao,  ai 
hence  niuchcare  is  dow  being  taken  by  many  of  the  iroD-miisl«rs  in  a< 
ing  beds  of  it,  oB  a  fliiK  in  their  furnaces,  which  are  low  ia  silica,  a 
he  suitable  for  smelting  the  iron  ores  of  the  Oreat  Valley  and  New  Jenef; 
which  are  also  high  in  silica.  It  nltoD  contains  minute  gmins  of  pTiiH 
disseminated  throi^h  it,  which  weather  out  iin  exposure,  tearing  d 
i-aviiiea  behind.-  Numerous  nnalysea  have  shown  the  presence  of  fi 
I'arbonate  varying  in  amount  from  0.538  to  I.ilOd  pvr  cent. 

A  peculiarity  of  the  limestone  is  that  it  ia  uflen  breccintcd.  the  frngmenla 
being  composed  txelutiteCg  of  (in«tlont.  cemented  together  by  calcile  Of- 
doiouiite.  The  brecciated  appearance  is  rarely  visiUle  on  fresh  fi»ctiu% 
being  usually  brought  to  view  by  weathering.  When  seen  in  place  it  » 
usually  be  found  tluit  ou«  or  more  brccciaied  bods  octur  betwe«n  Iwft 
others  which  do  not  exhibit  this  pBCUllarity.  As  the  beds  of  Ihe  No.  it 
limeatone  liavo  been  much  disturbed  by  the  force  which  olevuted  tlie  S 
Mountain  range,  the  probable  explanation  of  this  brccclation  is  that  a  rer^ 
haril,  unyieidini;  bed  occurs  between  two  more  pliable  ones  i 
when  subjected  to  the  lateral  thrust  of  the  uprising  mass  of  the  Soatl^ 
Mountains,  have  coaformed  themselves  to  the  folds  of  the  strata,  while  lb 
harder  one,  being  unable  to  do  this,  has  been  fractured  and  re-e^nymUd  A 
liHi  by  the  percolation  of  calcareous  waters. 

Some  oltservors  have  supposed  that  the  No.  II  formation  is  actuall;f 
composed  of  two  limestones,  the  lower  one  belonging  to  the  Huroalai^^ 
the  upper  to  the  Calciferous ;  and  patches  of  the  latter  are  supposed  U 
overlie  the  former.  The  upper  limestone  (according  to  these  obscrren) 
having  been  formed  from  the  lower,  the  brecciated  limestoties  are  adduce!' 
as  evidences  of  upheaval  and  shore  action. 

The -ex  plana  tion  I  liavo  ottered  of  the  formation  of  the  brecciated  llm 
stone  is  both  more  in  accordance  with  the  facts  observed  and  with  tl 
generally  accepted  view  of  the  tleep-sea  formation  of  liiuestoae  than  tl 
hypothesis  above   stated  ;    liir  the  brecciated  limestones  are  > 
near  the  base  of  the  series  as  the  top. 

Besides  the  genus  MoamraUrioa  found  in  the  Lehigh  county  tiiiica 
belongs  to  the  same  tkmily  as  StolUhtts.  and  is  therefore  no  greater  p 
of  age  than  the  latter  :  and  it  occurs  in  but  one  locality  close  to  tho  Up  4 
No.  II.  having  not  more  than  Stty  to  one  hundred  feet  tmta  the  overlyio) 
Calciferous  and  Trenton. 

The  fossils  thus  far  found  in  Ihe  No.  II  limestone  do  not  number  a 
specbuens,  and  have  tieen  found  in  but  four  lucalities.     At  Ilcinrkb^ 
Spring,  about  two  and  a  half  miles  north  of  Allpntown,  the  Jordan  matu 
a  greal  t>end  around  a  limeatone   hill.  and.  by  an  underground  {NUasge  | 
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^  \>ortion  of  its  water,  has  excavated  a  cave  a  short  distance  into  it.  At 
^^  west  end  of  the  hill,  near  the  small  opening  where  that  portion  of  the 
^^k  forming  the  spring  disappears,  there  occurs  a  new  species  of  Mono- 
^^terion,  as  yet  undescribed.  Of  this  half  a  dozen  casts  have  been  found  ; 
^tit  all  efforts  to  discover  the  fossil  itself  have  been  hitherto  unsuccessful, 
^his  discovery  is  the  more  interesting  as  the  genus  Monocraterion  has 
iiitherto  only  been  known  to  occur  in  Sweden. 

About  lialf  a  mile  north-east  of  this  five  or  six  specimens  of  a  lingula 
Were  found  in  John  Schadt's  quarry,  but  it  is  impossible  to  determine  its 
species.  About  half  a  mile  west  of  Helfrich's  Spring  a  single  specimen 
of  an  orthoceratite  was  found  close  to  the  Jordan,  just  north  of  Scherer's 
Tavern,  but  so  imperfect  that  its  species  is  undeterminable.  Finally  a 
specimen  of  Euomphalus  was  found  on  Nero  Peters*  farm,  two  miles  east 
of  Ballietsville. 

Not  a  single  fossil  has  been  thus  far  found  in  the  No.  II  limestone 
of  Northampton  county. 

The  No.  II  limestone,  like  the  Magnesian  limestone  of  the  Mississippi 
Valley,  is  exceedingly  soluble.  Streams  constantly  disappear  in  the  ground, 
forsaking  their  original  beds  except  when  the  volume  of  water  is  too  great 
to  be  carried  off  by  the  subterranean  channels,  and  reappearing  again  as 
springs  at  greater  or  less  distances.  The  effects  due  to  this  solution  of  the 
limestone  are  very  great.  Not  only  are  small  sink-holes  very  common, 
but  beds  are  found  often  much  contorted  locally  in  a  manner  which  can 
only  be  explained  by  supposing  them  to  have  dropped  down  by  their  own 
weight  into  caverns  excavated  by  the  water  beneath  them.  Possibly  also 
the  conU^rtion  of  the  hydromica  beds  as  developed  in  the  brown  hematite 
mines  at  the  junction  of  the  limestone  with  the  No.  Ill  slates  is  due  to  the 
same  action,  rendered  more  prominent  by  the  passage  of  streams  from  the 
slate  to  the  limestone,  where  the  solving  action  could  begin.  The  differ- 
ent beds  too  are  soluble  in  very  different  degrees  ;  some  apparently  yield 
at  once  to  the  eroding  action  of  water,  while  others  afford  a  resistance  to 
this  operation  for  reasons  as  yet  unknown,  but  which  are  probably  rather 
mechanical  or  physical  than  chemical.  Knowing  as  we  do  so  little  as  to 
the  conditions  under  which  the  different  layers  of  limestone,  almost  or 
quite  identical  in  composition,  were  formed,  we  can  only  speculate  that 
those  layers  which  resisted  erosion  were  more  compact,  hard,  and  dense, 
perhaps  more  metamorphosed  by  a  subsequent  crystallization  than  the 
others,  while  we  actually  have  no  facts  on  which  to  base  such  theories.  No 
better  illustration  of  the  darkness  amidst  which  geologists  are  seeking  light 
can  be  given  than  by  stating  that  we  are  in  complete  ignorance  of  the 
causes  which  produce  different  layers  of  limestone,  almost  identical  in  com- 
position, the  one  above  the  other.  We  can  explain  alternations  of  shale, 
sandstone,  and  limestone  by  changes  in  depth  of  the  sea  in  which  they 
were  formed  ;  but  such  an  explanation  does  not  hold  good  where  the  same 
rock  continued  to  be  formed.  Why  should  the  sediment,  whether  chem- 
ical or  mechanical,  have  formed  a  continuous  la^er  an   inch  to  several 
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feel  in  tliiekiiess,  and  ilien  n  break  in  oootiiinity  hnvR  mviirrcHl,  C«  bo  buc- 
Cteilcct  hy  ARotlier  layer  of  llie  same  material  t 

While  the  grenter  portion  of  the  liraesiony  lias  in  nil  probalilllty  Iteen 
forraerl  in  deep  water,  we  Iibvc  one  inslance  in  a  qiiarrf  io  Utilcrsville  on 
the  Delftwarc  where  it  must  have  been  formed  ae  n  bnurb,  nine*"  we  Bad 
here  tlistinct  trsrce  of  ripple  mnrks  along  thp  entire  tace  of  the  qa«ny. 
some  sixty  feet  high  and  fifty  feet  deep,  the  stmut  being  tilted  newly 
verUcally. 

It  has  been  genoMllrBiipi>cMedllialthe  limestone  di|>»  almost  Uiiirormllr 
Boutliward  ;  and  while  this  view  liolda  gond  for  Nonliamplon  county,  ex- 
cept at  the  junction  of  No.  II  with  the  No,  III  ahitns  and  along  Uio  norlh 
flank  of  tiic  Buiith  Mountains,  it  Is  not  the  case  in  Leiiigh  coun[y ;  for  here 
we  And  nortb'West  dips,  more  eapeciallj'  along  an  axis  which  is  prolonged 
BnmQitialance  into  Northampton  county,  a  short  distance  aboT«  Cabuauqus. 

As  a  general  thing  the  limestones  posH  conformably  under  liic  No.  HI 
aiales,  and  the  few  exceplinns  where  tbe  slates  dip  tovrarda  the  Ifme- 
BluncB,  and  the  latter  away  from  the  slateB  can  readily  be  explained  by  an 
overturning  of  tbi<  beds  lowiirds  the  south,  by  which  means  as  In  the  slu* 
quarry  close  to  and  south  of  Ironton  the  state  apiMrcntly  patses  conrorm- 
ably  below  the  llraMtoRi?. 

Overlying  the  No,  II  llmeslune  occurs  the  Trenton  llmiwlono  wblch  it 
more  fossil  ifbrou!)  and  contains  such  cbaracleristic  fossils  as  CkatetM  tyM- 
iperdan  and  Orthit  pfetin»Ua  aa  well  as  tile  stemx  of  An  (rncrlnlte.  It  wm 
first  found  about  a  mile  south  of  Ironlon  in  Lehigh  county,  then  at  foMT' 
vain  between  Bath  and  Martins  Creek  in  Northampton  county  -,  bill  all 
attempts  to  tnice  it  as  a  conliouous  formation  have  thus  far  been  unsucccM- 
mi  owing  to  IliP  lack  of  niHrrnps.  It  occurs  mn.'t  estynsivcly  M  Martins 
Creek  on  the  Delaware,  at  a  point  a  little  anuth  of  the  cotton  mill,  and  b 
there  as  elsewhere  apparently  conformable  with  the  underlying  MagneriaB 
limestone. 

This  limestone  resembles  in  appearance  the  No.  II,  being  howerer 
more  compact  and  not  at  all  crystalline  and  of  a  gray  black  color. 

There  has  been  no  apparent  sudden  break  between  the  Xwa,  but  the 
transition  has  been  a  gradual  one.  This  was  to  be  expected  if  thanb- 
sideoce  of  the  sea-boltom  was  steady  and  slow.  An  examinatitm  of  the 
beds  between  Ironton  in  Lehigh  county  and  the  Delaware  Biver,  aa  cIom 
to  the  junction  of  the  limestone  and  slate  as  i)oasible,  has  shown  that  the 
limestone  for  the  entire  distance  is  more  or  less  of  a  hydraulic  one,  daeto 
the  greater  proportion  of  alumina  which  it  contains.  This  also  waa  to  b* 
expected  if  the  subsidence  continued,  as  signalling  an  approach  lo  the  en 
of  slate -formation  and  open  sea  deposition.  These  limestone*  are  nlillMd 
on  the  Lehigh  river  in  the  manufacture  of  hydraulic  cements  and  laUlj 
Portland  cement  has  been  made  at  the  Copley  Cement  Worfca,  whlA  It 
said  to  be  nearly  or  quite  equal  lo  the  Imported.  Careful  search  aod  the 
demand  for  it  will  no  doubt  cause  this  variety  of  the  limestone  to  ha  U- 
plored  at  various  other  |x>inl8  in  the  two  counties,  and  will  tn  tlnte  nm 
lis  indet)endent  of  the  cement  now  sent  from  the  Hudson  River.  Th 
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Stone  is  of  a  dull,  earthy  appearance,  entirely  free  from  any  crystalline  tex- 
ture and  of  a  dark  grey  color. 

Before  closing  our  discussion  of  the  limestone  it  is  necessary  to  speak  of 
the  large  and  numerous  deposits  of  brown  hematite  iron-ore  which  occur 
in  it,  and  which  form  the  main  support  of  the  extensive  iron  furnaces  of 
the  Lehigh  and  Schuylkill  Valleys. 

The  brown  hematite  iron-ore  occurs  almost  exclusively  in  two  irregular 
lines  of  deposition ;  the  one  along  the  northern  flank  of  the  South 
Mountain  Range,  the  other  at  or  near  the  junction  of  the  No.  II  lime- 
stone with  the  No.  Ill  slates.  A  few  other  localities  occur,  at  which 
the  ore  is  found,  but  these  are  insignificant  in  number  compared  to  the  two 
lines  mentioned.  Along  both  these  lines  the  ore  is  always  found  either  in 
hydromica  slate,  or  resting  on  limestone  very  greatly  impregnated  with  da- 
monrite  ;  the  same  is  true  elsewhere  whenever  the  brown  hematite  is 
found  in  loco  originali.  Some  deposits  are  however  found  which  have  evi- 
dently been  pockets  or  cavities  in  the  limestone  into  which  the  masses  of 
limonite  have  been  forced  together  with  gravel  and  clay  during  the  Drift 
Period.  Leaving  these  out  of  consideration  as  of  minor  importance,  let  us 
consider  briefly  those  iron-ore  deposits  which  occur  in  place.  It  is  at  once 
evident  that  like  the  rocks  with  which  they  are  associated  they  are  of  sec- 
ondary origin,  and  have  been  derived  from  still  older  formations.  The 
occurrence  of  the  brown  hematites  with  silica,  alumina,  lime,  magnesia, 
and  the  alkalies,  more  especially  potash.  [)oints  to  their  having  been  de- 
rived from  Archtean  rocks  containing  orthoclase  and  either  hornblende 
or  pyroxene.  From  the  decomposition  of  these  three  minerals  we  are  able 
to  derive  all  the  oxides  above  mentioned  including  the  iron  which  was 
•without  any  doubt  derived  in  great  part  from  tlie  decomposition  of  ferrous 
siliciate  present  in  the  hornblende  and  pyroxene,  while  a  portion  of  the 
iron  may  have  been  derived  from  iron  pyrites,  although  this  sup]X)sition  is 
entirely  unnecessary.  It  is  extremely  improbable  that  the  brown -hematite 
was  derived  from  the  peroxidation  and  hydration  of  magnetic  iron  ore, 
when  we  recall  the  great  resistance  which  the  latter  offers  to  chemical 
change  of  any  kind  when  exposed  to  the  action  of  air  and  water,  and  its 
unaltered  condition  and  fresh,  bright  appearance  in  rivers  and  on  the  sea- 
shore. But  the  question  as  to  how  the  brown  hematite  got  into  its  present 
condition  and  whether  it  was  deposited  cotemporaneously  with  the  rocks 
containing  it,  or  subsequently  to  these,  is  still  an  enigma  and  various 
theories  have  been  offiered  in  explanation.  For  a  resume  of  some  of  these 
hypotheses  reference  may  be  made  to  a  recent  article  by  Prof.  J.  D.  Dana, 
in  Vol.  XIV,  III  series  Am.  Jour.  Sci.  and  Arts,  p.  13G.  The  almost  en- 
tire freedom  of  the  hydromica  slate,  when  fresli,  in  Lehigh  and  Northamp- 
ton counties  from  ferruginous  minerals  will  prevent  our  having  recourse 
to  pyrite,  pyrrhotite,  chlorite,  garnet,  mica  and  staurolite,  wliich  Prof 
Dana  says  occurs  in  the  hydromica  region  of  Connecticut.  Hence  we  must 
have  recourse  to  other  sources.  It  seems  most  doubtful  that  the  mineral, 
from  which  the  brown  hematites  were  derived,  was  deposited  cotemporanc- 
ously  with  the  hydromica  slates  in  the  district  under  discussion,  since  we 
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find  ihti  ore  oflca  lusaiag  tlirougL  the  slate  or  rlay  i>b1ique1,v  and  lotentu 
ing  tlie  bedding.  It  is  nwre  |irolmble  Iliac  Uie  ore  was  ooDvcyev!  lo' 
present  puailion  lij'  infiltmlioa  subsetiuent  to  tlje  fomiHtiun  of  tUe  lifdi 
mica  alntes.  Wlience  was  it  derived  1  I  tiare  already  stitl«d  that  the  Hn 
Bione  conialna  vnrying  proportion  of  ferrous  oirlxinAle  and  uf  pyritc  a 
wlien  ne  eoasidcr  tlie  enorinona  eroelou  whicli  the  limesuino  hikS  undi 
gone,  the  wonder  is  not  that  tlie  deposlte  of  iron  ore  ahoald  be  so  gn 
but  rather  that  iliey  should  be  to  siuall.  Tbe  ferrous  carbouHte  and  t 
pyrite  oxidised  tii  ferrous  sulpliats  iKing  botb  sulublu  iu  w»ter,  t 
former  when  the  waier  contained  carbon  dl-oxide.  tbe  waters  woul 
nalur&lly  carry  these  Baits  in  soluliun  until  Ibey  ciimc  in  contnct  wit 
precipitating  agents  such  as  the  alkaline  eilicaies  which  the  hydromh 
slates  curry.  These  last  became  converted  to  carbonaips  tmdanlphaM 
leaving  the  iron  behind,  either  directly  as  hydrated  ferric 
bly  as  ferrous  siUcHles  which  became  later  decomposed  by  tbe  Ktio 
of  rerated  water  to  hydrated  ferric  oxide  and  free  silica,  which  In tter 
now  find  so  universally  aMOtnated  with  the  brown  hematites  as  qtMIII 
Whatever  the  oHgin  of  these  ores  may  have  been,  one  thing  is  «TldeBI 
fi2.,  thai  there  is  some  genetic  relation  between  tbe  brown  hematites 
the  hydromica  slates,  as  i-vldenced  by  the  almost  universal 
the  ore  in  the  slate,  extending  alt  tbe  way  rrum  VonuonltoEasiTeni 
through  the  Great  Valley  as  well  as  in  tbe  interior  valleys  of  Pennaylvanl 
where  the  No.  II  limestones  occur. 

It  is  well  here  to  emphasize  tlie  Ikct  that  these  brown  hemaljie  oresi 
belong  to  tbe  Lower  Silurian  limestone  formation,  since,  in  1S73,  I 
Sterry  Hunt  nfi«ra  cursory  esaminal ion  of  Ziegler's  Mine  in  BerksPounl 
situated  at  the  Junction  of  Ibe  No.  II  limestone  and  the  No.  Ill  elates,  ma 
the  mistake,  In  a  paper  on  "  Tiic  Decay  of  Crysialline  Rocks"  before  tb 
National  Academy  of  Science,  of  supposing  thai  tbe  hydromlca  slatu  1 
longed  to  the  Hnronian  Period.  A  niislake  into  which  so  eminent 
observer  as  himself  would  never  havelkllen  had  he  been  better  acqujtint 
with  Lbe  region. 

At  Intervals  along  the  junction  of  the  limestones  and  slntiis  tbcre  occi 
a  black  carbonaceous  shale,  often  decomposed  to  black  or  dark  blae  cts] 
which  I  have  supposed  to  be  tlie  representative  of  the  I'ticii  sbalesi.  ( 
consislB  of  a  very  cartionaceous  hydromica  slate  (containing  damouritfl 
without  any  fossils  and  may  not  belong  to  the  Utica  Period  at  all.  In  I 
instance  has  it  Iiecn  fonnd  mure  than  one  to  twelve  feet  thick,  but  it  sooi 
timen  carries  pyritc  (h>m  which  a  portion  of  the  iron  ores,  just  mentionoi 
may  have  been  derived.     These  shalt«  are  iif  uo  economic  imponaiioe. 

Overlying  these  come  lbe  No.  Ill,  Hudson  River  or  Hatinal  Slata 
which  extend  into  the  Kittatinny  Mountains,  A  latg(>  portion  of  llM 
slates  are  extremely  useful  for  rooting  and  other  household  (lurpuu^  ■! 
extensive  quarries  have  been  opened  at  various  points  for  tbe  porpcM 
cxtmcling  them,  as.  bowcvor.  they  have  liccn  but  very  eligbtiy  examine 
during  Lbe  progrcfss  of  the  present  Geological  9urvoy  of  the  State,  I  tin 
defer  a  more  detailed  description  of  them  to  some  future  lime. 
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Remarks  on  Professor  Prime's  Paper. 
By  Perstfor  Frazkr,  Jr. 
(^Rectd  before  the  American  Philosophical  Society,  December  21,  1877.) 

The  paper  of  Professor  Prime  is  exceptionally  interesting  to  me  because 
similar,  though  (as  I  apprehend  him)  not  identical  and  perhaps  not  coeval, 
deposits  of  limonite  occur  in  many  parts  of  the  district  which  I  have  been 
studying  for  four  years,  and  which  includes  Franklin,  Adams,  Cumber- 
land, Tork  and  Lancaster  Counties.  The  two  lines  of  limonite  banks  to 
^hich  Professor  Prime  refers  are  also, found  there,  and  apparently  in  anal- 
ogous position,  viz:  at  the  upper  and  under  surfaces  of  the  calciferous 
fbrmation  (but  not  usually  in  the  latter  position  when  there  is  no  represen- 
tation of  the  slates).  Besides  these  two  horizons  of  ore  (if  the  term  hori- 
zon may  be  applied  to  local  deposits,  in  many  cases  principally  produced 
long  after  the  strata  on  the  borders  of  which  they  lie)  there  are  at  least 
several  others  which  cannot  be  referred  either  to  the  top  or  the  bottom  of 
the  formation,  but  at  various  positions  between  the  two.  On  the  general 
maps  accompanying  my  report  of  progress  for  1874,  there  appear  to  be  four 
or  five  such  lines  besides  two  principal  ones  nearly  converging  near  Han- 
over, York  County. 

This  rough  conformity  of  the  limonite  to  the  limits  of  the  limestone  rock 
indicates  a  connection  between  the  two  more  close  than  can  be  attributed 
to  accident 

It  has  been  often  repeated  before  that  the  greatest  exhibitions  of  iron 
ore  of  this  character  are  almost  invariably  found  directly  in  contact  with 
the  limestone,  and  one  would  naturally  suppose  that  the  cause  was  to  be 
sought  either  in  the  action  of  one  upon  the  other  or  in  Conditions  which  re- 
sulted in  evolving  both  of  them.  It  is  true  that  the  position  of  the  clays  in 
all  these  banks  (including  the  larger  ones  just  referred  to),  forbids  the  sup- 
position that  the  deposits  have  been  entirely  produced  by  infiltration  from 
other  points,  for,  as  Dr.  Hunt  has  long  ago  conclusively  shown,  there  are 
strings  and  lenticular  masses  of  iron  hydrates,  &c.,  which  lie  within,  and, 
conformably  to  the  edges  of  the  kaolinized  slates,  repeating  all  the  convo- 
lutions of  the  latter,  and  showing  other  unmistakable  signs  of  contempo- 
raneous history. 

Nevertheless,  the  alteration  of  the  ferriferous  minerals  which  were  the 
origin  of  these  limonite  nests  has  apparently  gone  forward  more  rapidly 
when  there  was  an  abundance  of  carbonate  of  lime  present,  than  when  this 
rock  was  represented  by  the  argillaceous  and  schistose  members  of  the 
series  to  which  it  gives  its  name. 

As  to  the  amount  of  material  necessary  to  produce  all  these  beds,  it 
might  have  been  much  more  than  furnished  by  the  Pyrite  alone,  of  which 
we  know  the  former  existence  by  the  countless  pits  and  casts  which  com- 
pletely permeate  the  strata  ;  as  I  endeavored  to  show  several  years  ago. 
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la  opposition  to  tlio  clietnica]  iiypolbesis  of  Lliu  origin  of  these  limoDiM 
it  is  oa\y  juat  to  cite  tlie  occurrence  at  Bull's  Hun  (Ave  miles  south 
Wriglitsvllle,  York  County),  amongsl  the  calciferoue  slalc,  and  evi^a  ti 
limestone  itself,  of  unusually  lurge  P,rrite  crystals  stili  in  a  perfect  slate 
presarvftthin,  though  under  coDditions  very  favoratile  to  metomorphod 
Perhaps  the  generally  gentler  dip  of  the  slratH  at  that  point  protected  th 
pyritiferoas  layers  froni  tiie  percolation  ;  or  perhaps  Bome  other  ruiise 
Hccoum  for  it;  or  perhaps  the  whole  idon  of  [lie  cbt^mical  producttr 
limoaite  is  erroneous,  though  in  its  support  may  be  meniioned  the 
of  the  following  experiments  : 

About  30  grams  of  crystallized  ferrous  sulphate  were  dissolved  in  lOOcQ. 
of  water. 

About  50  grams  of  crystalline  limestone  were  then  ground  up  into  flj 
powder,  and  placed  ia  a  glnss  sto|>pered  botlle,  into  which  50  c  c.  of  wat 
was  poured. 

Ten  cc.  of  sulpliuricacid  of  density  about  1.7  were  Uien  added,  tu 
the  contents  agitated.  After  the  effervescence  bad  subsided,  the  iron  >ol 
tion  was  jtoured  into  the  same  tjeaker,  anil  the  contents  again  strongly  k{ 
tated. 

After  tlie  subsidence  uftlie  powdered  carbonate  of  lime,  tind  upon  it  tl 
light  precipitate  of  calcium  sulpiiate,  the  liquid  was  Icfl  undisturbed. 
g^vc  at  Qrst  a  feeble  acid  reaction,  but  later  Uijcame  quite  neutral. 

From  time  to  time  in  the  course  of  24  hours  tlie  bottle  was  sliakeji,  u 
the  sediment  again  allowed  lo  subside. 

A  light  lllm  of  iron  hydmte  Iwgan  to  be  perceptible  in  a  few  momea 
ttfter  Ibe  Brat  ahakins,  and  was  quite  perceptible  iMth  as  a  layer  above  \] 
citleium  sulphate,  and  as  a  ring  which  formed  nrouuil  the  interior  of  tl 
llask  Ht  the  surface  of  the  cuulainod  liquid. 

This  can  be  obsei'ved  in  the  llaak  which  I  have  brought  here,  the  yelloW' 
isb  brown  ring  occurring  at  about  the  height  of  the  upper  surface  of  IStf 
c  c  in  this  bottle. 

It  suggested  itself  that  possibly  this  action  might  result  from  the  oxidk' 
lion  of  the  iron  soluliun  nod  precipitation  at  the  surface.     To  lest  this  tb* 
bottle  containing  the  eul>stanc>«G  above  described,  was  placed  in  a 
of  about  l-S  liter  capacity,  and  water  was  oirelullj  poured  into  the  IslUf 
BO  as  to  overQow  and  Anally  submerge  the  lip  of  the  Imttle  aliout  8  cm  t 
low  its  surface,  the  soiulion  fWim  this  time  being  left  undisturbed. 

In  Iho  course  of  24  hours  or  less  there  was  a  very  copious  flocoulent  pi 
cipitate  of  iron  hydrale  in  the  l)oltom  of  the  beaker,  and  an  Iho  alopii 
nock  of  the  battle  while  the  surface  of  the  fluid  was  covered  with  on  li 
cent  nim  like  lUiit  on  many  natural  chalybeate  waters. 

This  experiment  seemed  to  show  that  in  presence  of  limestone  the  n 
trjtl  sulpiiate  of  iron  is  readily  dacompnscd  In  contact  with  atmiispkeric . 
and  the  sediment  precipitated  as  a  Ilocculent  mass  from  the  u^^ier  BUrl 
of  the  Quid. 

The  reaction  of  tlie  sulutiou  was  entirely  neutral. 
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Very  little  of  the  precipitate  was  observed  upon  the  surface  of  the 
powder,  the  rapidity  of  the  chemical  change  being  proportional  to  the  ex- 
tent of  surface  in  contact  with  air,  and  probably  to  the  strength  of  the  so- 
lution. The  &ct  that  the  fluid  exhibited  no  signs  of  acid  reaction  is  suffi- 
cient proof  that  for  every  molecule  of  iron  hydrate  thus  set  free  one  atom 
of  calcium  took  its  place  as  a  sulphate. 

To  test  whether  this  exchange  was  effected  by  the  intermediate  pro- 
daction  of  iron  bicarbonate,  and  the  decomposition  of  this  at  its  contact 
w^ith  air,  the  fluid  was  examined  for  carbonates  in  solution,  but  none  were 
detected. 

It  seems  probable  then  that  in  presence  of  bodies  of  limestone  and  free 
oxygen,  iron  sulphate  is  decomposed  and  its  base  precipitated  at  the  ex- 
pense of  the  calcium  in  the  limestone. 

Another  experiment  was  tried  to  ascertain  the  amount  of  diffusibility  of 
this  solution  of  iron  sulphate. 

Another  beaker  of  about  1  liter  capacity  was  placed  by  the  side  of  the 
first,  and  fllled  with  water.  A  piece  of  large  French  Altering  paper  having 
been  rolled  up,  the  ends  were  immersed  in  the  respective  beakers.  After 
standing  for  24  hours  with  the  fluid  in  the  beakers  at  about  the  same  level, 
the  contents  of  the  beaker  last  employed  were  tested  without  finding  a  trace 
of  iron  in  it. 

A  ffum  tul>e  of  about  30  mm.  internal  cross -sections   was  then  bent 
filled  with  water,  the  ends  stopped  by  the  thumbs,  and  placed  beneath 
the  surface  of  liquid  in  the  respective  beakers. 

After  two  hours  of  this  syphon  connection,  the  contents  of  the  second 
beaker  were  again  tested  without  finding  any  traces  of  iron.* 

In  connection  with  this  subject  several  years  ago  I  sought  to  explain  the 
chemical  leactions  involved  in  the  production  of  linionite  by  means  of 
limestone  in  the  following  four  chemical  equations  from  pyrite  (though  I 
never  have  considered  it  necessary  to  assume  that  pyrite  was  the  only  fer- 
riferous mineral  concerned  in  this  production). 

Fe  S     '   O  4-  H  O  P"  presence  of  oxygen,  water  and"! 

'  "^     '  *  Uimestone,         O  +  H^O  +  CaCoJ 

•.  By  taking  up  oxygen  and  one  |  ^  ^^^^        jj  g^  ^     ^     limestone.  ] 

molecule  of  HjO  i  *-r     2     n.      f     ^  j 

b.  By  decomposing!  molecule  of  ^  _       FeSO^  -\-  CaSO^  -f  CO,  -f  H^O 

CaCOg  ^  [Ox,  Aq.  limestone.] 

c.  By  decomposing  one  molecule  |  ^^,^^  „  ^^ 

of  CaCO,  and  absorbing  1  .  =  liniestone.l 

molecule  of  H5O  f 

d.  By   oxidation   in  air    (twice  )  _  (CaSOJ^-f  H^Fe^O   -f  (CO.^).^ 

the  previous)  /~~  [Ox,  Aq.  limestone.] 

It  now  appears  however,  that  the  intermediate  stage  of  iron  bicarbonate 
is  not  necessary,  but  that  the  oxide  may  \m  directly  produced  after  the  hy- 

•The  same  experimeDt  was  tried,  alter  tlie  beakers  had  been  connected  by  a 
column  of  water  for  over  a  week,  with    he  same  result. 
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droxidation  of  the  pyrite  by  reaction  with  limestone  in  presence  of  wr 
thus : 

(H,0)3  +  O  +  (FeSO,),  +  (CaCO,),  =  (CaSO^),  +  H^FeA  +  lCO,)r 

In  the  region  which  I  have  studied,  it  seems  to  be  as  difficult  to  define 
any  horizon  or  horizons  of  hydromica  slate  as  to  define  an  horizon  of 
moisture,  or  of  hard  and  soft  rock.  Hydromica  slate  in  the  counties  before 
named  occars  at  any  horizon,  and  in  all  possible  relative  positions  to  the 
limestone.  So  far  as  I  have  been  able  to  judge  the  relations  of  these  strata  to 
the  limonite,  they  are  twofold :  Ist.  as  a  canier  of  the  pyrites,  and  {lerhaps 
other  imn  bearing  minerals,  which  by  their  separation  from  the  other  con- 
stituents have  been  washed  down  and  collected  in  the  impervious  strata 
actually  beneath  them.  2d,  as  the  material  out  of  which  the  impervions 
clays  themselves  have  been  produced. 

As  to  the  age  of  these  hydromicas,  they  appear  to  be  represented  in  the 
rocks  of  several  ages.  There  are  some  which  seem  to  be  intercalated  with, 
and  therefore  of  the  same  age  as  the  limestone  itself. 

Some  are  found  geologically  beneath  the  limestone  and  intercalated 
among  the  chlorites.  quartzltes,  and  orthofelsites  of  the  South  Mountain 
group. 


Crystallography  in  Sculpture. 
By  Peusifor  Frazer,  Jr. 
{Read  before  the  American  Philosophical  Society,  January  4,  1878.) 

Mr.  Spring  an  urtist  and  a  modeler  in  clay  has  conceived  the  ingenious 
idea  of  making  the  human  head  out  of  a  number  of  plane  surfaces  of  dif- 
ferent area,  and  he  designs  these  models,  less  to  aid  in  teaching  anatomy 
than  lo  aid  in  teaching  sculpture. 

There  are  some  fifty  planes  more  or  less  represented  on  the  small  models 
such  as  this  here  shown,  and  of  course  it  is  of  value  to  be  able  to  designate 
each  of  them  by  some  succinct  and  comprehensive  notation. 

It  was  suggested  to  Mr.  Spring  to  apply  to  crystallography  for  this 
purpose. 

The  head  here  represented  is  of  a  high  Caucasian  type,  unless  I  am  de 
ceived,  and  the  symmetry  of  the  features  is  as  striking  as  their  representa- 
tion by  planes  is  novel. 

Of  course  since  a  plane  represents  a  certain  portion  of  such  variable 
parts  as  the  flesh,  lips,  ear,  &c.,  no  crystallographic  formula  would  repre- 
sent the  same  feature  on  each  of  two  twins,  nor  would  it  represent  the 
same  individual  in  different  frames  of  mind,  and  states  of  physical  con- 
dition, viz.:  angry  ;  sentimental  ;  after  dinner  ;  after  sleep,  &c. ;  neverthe 
less,  a  sort  of  rough  approximation  to  his  mean  condition  will  enable  if 
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ot  every  man  to  get  his  own  crystallographic  formula,  at  least  that  of  his 
:x-ace  to  be  expressed. 

It  must  be  borne  in  mind  too  that  the  planes  here  shown  are  not  abso- 
X  utely  correct,  but  simply  an  arbitrary  series  laid  on  by  that  most  difficult 
of  all  persons  to  calculate  exactitudes  from  —  a  skillful  artist. 

In  spite  of  this  (and  to  give  the  names  rather  of  the  things  each  indi- 

^vidmal  most  nearly  resembles  than  what  it  actually  is,  and  thus  aid  the 

student  in  deriving  and  placing  them),  the  following  attempt  was  made  : 

Even  with  the  most  symmetrical  human  face  a  slight  consideration  will 

convince  one  that  the  Triclinic  System  or  the  System  of  Pinacoids  is  the 

only  one  which  will  serve  to  represent  all  the  planes;  nevertheless  the  zone 

of  macrodemes  require  a  monoclinic  habit :  and  even  this  fails  in  many  cases 

owing  to  a  lack  of  parallel  pairs  :  so  that  one  is  obliged  to  introduce  the 

somewhat  crystallographically  confusing  notion  of  a  single  plane. 

Tet  the  general  parameter  relations  of  such  a  plane  and  the  position 
which  it  occupies  above,  below ;  in  front,  in  rear  ;  right,  or  left ;  being  indi- 
cated by  P*,  P.,  -P,  .P  for  the  front  (when  necessary,  adding  for  the  rear 
P',  P/,  'P,  /P;  its  actual  position  on  the  model  may  be  sufficiently  well 
known. 

Not  that  this  is  not  found  in  nature  for  some  calamine  and  tourmalines 
have  the  peculiarity  of  being  asymmetrical  or  hemimorphic:  and  instances 
of  a  lower  termination  of  one  basal  plane  and  an  upper  one  of  a  pyramid 
are  not  rare. 

Assuming  the  upper  trapezoid  on  the  model  to  be  the  basal  plane  or  OP 
of  some  triclinic  prototype,  the  following  represent  some  of  the  principal 
fonns  represented  : 

*m^  00 upper  forehead. 

fn  p  00 middle  frontal. 

tq  P  00 bridge  of  nose. 

r  p  00 middle  of  upper  lip. 

s  p  00 upper  chin. 

t  p  00 middle  chin. 

u  P  00 under  chin. 


Zone 
of 
Macrodomes. 


0  P  Top  of  head  and  plane  of  nostrils. . . .  Basal  Pinacoid. 

00  P  00  Front  and  back  of  neck Macropinacoid. 

oo  f  00  Side  planes  of  neck Brachy pinacoid. 


m*P*   upper  skull  (4  planes). 

n*P'  upper  skull  (4  planes). 

q-P-  ..side  frontals  and  lower  occiput  (4  planes). 
r*P*  ..side  occiput  and  middle  cheeks  (4  planes). 
fP*  ..side  skull  front  and  above  ears  (2  planes). 
y  -P* cheeks  beside  nose  (2  planes).  ^ 

*  Represented  also  In  two  occipital  planes,  3  In  all. 
t  Represented  also  In  one  occipital  plane,  2  in  all. 


Pyramids. 
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I  Four  of  neck  planes "J 

ooT'  -<  also  cheek  by  back  jaw  and  poetwrioc  Bkull  by  S-  Prism. 

i*^ ) 

Of  oonree  it  in  uaderatood  tbai.  m,  n,  1,  r,  -ifcc.  arc  simply  coeffidents  bf 
means  of  'which  to  derive  all  the  rorms  to  which  they  refer  In  panmeier 
Tftlnes  fr(Hii  anme  typical  P  whose  parameter  values  must  be  nssumed  u 
aormal. 

The  whole  object  is  merely  to  enabie  llie  ficolptor  to  give  euch  plane 
a  name  and  nui  cniirely  an  arUiirury  odc. 


On  a  Seritm  of  Vhemlrat  Analygin  of  Hiluro-  Oamlirian  LinutUine  Bed*  lit 
Otttnbtrtand  C'ounSi/,  Pentuyltania. 

By  J.  P.  Lkslki. 

(Btad  befors  th«  Amerkaa  Philitophieal  3oeietg,  Ducember  31,  18TT.) 

The  mixture  of  magDesia  with  lime  in  dolomite  roclu  has  always  stimu- 
lated and  huifltid  geological  Bpeculatlon,  and  given  birth  to  opposite  hy- 
polhtsea;  some  of  Lhem,  auch  as  that  of  the  issue  of  magneHium  vapors 
from  the  Interior  of  the  earth,  a)>aurd  enough  :  others,  such  as  that  ra- 
ceDtly  propounded  by  Mr.  W.  L,  Green,  Rritish  Jttiniater  at  Honolulu,  wbo 
derivca  the  magnesia  from  olivine  In  lava,  very  suggestive  of  tmth. 

I  have  long  felt  that  no  sound  basis  for  speculation  had  been  secured  to 
long  as  the  collection  of  facts  consisia  merely  of  analyses  of  sporadic  speci- 
niens  of  limestone  and  dolomite  rocka.  I  therefore  directed  Hr.  R.  H. 
Sanders,  ot  the  Pennsylvania  Geological  Survey,  lo  make  a  caretHil  section 
of  the  Si iuro  Cambrian  strata  exposed  for  a  quarter  of  a  mile  aloDg  the 
west  Imnk  of  the  Susquehanna  River,  opposite  Harrisburg,  both  by  the 
deep  cuttings  of  the  North  Pennsylvania  Railroad,  and  by  quardes.  This 
was  done  in  connection  with  his  Held  work  in  Cumberland  County. 

Mr.  Joseph  Hartshorne  was  also  directed  to  take  duplicate  samples  fh>m 
dvery  stratum,  thick  or  thin,  in  this  section  ;  one  at  railway  grade,  and  the 
other  at  the  top  of  ttie  exposure  (sometimes  30'  high)  ;  to  analyse  them  la 
the  laboraUiry  of  the  Survey  at  Harrisburg,  This  he  has  done,  and  is  sUII 
doing,  devoting  liis  entire  time  and  attention  to  the  selection  of  the 
samples  in  »it\i,  and  their  determination  in  the  laboratory.  In  all  cmbs  of 
doubt  the  analyaea  have  l)een  duplicated  and  sometimes  triplicated  ;  alida 
report  of  all  analysea  as  fast  as  made  Is  forwarded  to  headquarters. 

Of  thf  wliole  c^>ntbrmable  series  of  beds  numbered  from  the  lofHiinsi 
(dippini!  about  30'  to  the  south)  No.  1  down  to  No  98,  Mr.  Hartshorne  hai 
as  yet  only  analysed  from  No.  1  to  No.  46.     But  the  generallEstlon  wUch 
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[^  ^J^^^  foreshadows  is  so  interesting  and  novel  that  I  venture  to  present 
^  tie  notice  of  the  Society,  and  its  correspondents. 
"^r.  Sanders'  report  of  the  beds  is  as  follows : 
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Limestone,  light  gray. 

gray- 
dark  blue. 
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dark  gray. 

dark  blue,  with  numerous  lenses  of  flint. 

dark  blue. 

light  blue. 

light  blue ;  seams  of  calcite  ;  fault  of  18". 

dark  blue. 

dark  gray  ;  some  calcite. 

dark  gray ;  calcite. 

gray. 

§ray. 
ark  gray, 
dark  blue, 
dark  blue, 
light  gray. 

light  gray ;  with  calcite. 
light  gray, 
dark  gray. 

dark  blue  ;  with  some  flint, 
light  gray  ;  with  some  flint, 
dark  blue  ;  with  streaks  of  flesh  colored, 
light  gray  ;  with  a  great  deal  of  calcite. 
dark  blue, 
dark  blue. 

dark  blue  ;  seams  of  calcite. 
light  gray, 
dark  blue. 

light  gray ;  large  amount  of  calcite. 
dark  blue  ;  few  veins  of  calcite. 
dark  blue  ;  few  veins  of  calcite. 
light  gray, 
dark  gray  ;  calcite. 
dark  blue  ;  with  white  spots, 
dark  blue. 

light  gray  ;  with  seams  of  calcite. 
dark  blue. 

light  gray  ;  seams  of  calcite. 
dark  gray  ;  seams  of  calcite. 
bluish  black, 
bluish  black, 
bluish  black  ;  black  flint, 
dark  gray  ;  with  calcite. 
light  gray. 

light  gray  ;  with  calcite. 
light  gray  ;  with  calcite. 
dark  gray  ;  black  flint. 
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lighl  gray;  seams  of  calcite. 

light  blue. 

dark  blue  ;  tew  scams  of  calcite. 

light  blue. 

gray  ;  veins  of  calcite. 

gray  1  veins  of  calcite. 

light  and  (iaric  gray, 

light  blue. 

light  gray  ;  apols  of  calcite. 

dark  graiy  ;  lenses  of  flint. 

light  gray. 

dark  blue  ;  masses  of  flint. 

lighl  gray  ;  seams  of  calcite. 

dark  blue. 

dark  grey  ;  much  flint. 

dark  blue  ;  ck-avHce  planes  calcite. 

light  gray  ;  full  of  calcite. 

dark  blue  ;  wilti  calcite. 

gray,  with  u  reddish  tinge. 

light  gray. 

dark  blue,  with  yellow  stt«»ks. 

light  gray. 

bluish  black. 

lighl  gray  ;  calcite. 

dark  grjy. 

(lark  blue  ;  some  little  calcite. 

light  gray;  seams  of  calcite. 

light  gray. 

light  gr  y. 

light  gray,  iwrt  flesh  colored. 

dark  blue. 

liglit  gray,  Rtreaks  of  flesh  colored. 

light  gray. 

(lark  blue, 

ltq;lit  gray. 

dark  gray. 

dark  blue. 

very  dark  blue. 

light  gray  ;  full  of  calciie. 

dark  blue, 

dark  grey  ;  some  calcite. 

dark  gray,  and  flesh  colored. 

dark  gray. 

lighl  gray. 

dark  gray  (several  beds  all  alike). 

lighl  gray;  calcite. 

dark  gray. 

dark  blue. 

dark  gray. 

dark  gray. 
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^^^  *^i8  last  and  lowest  bed  visible  at  tbe  north  end  of  the  exposure  is  cal- 

^K   ^  by  Mr.   Sanders  to  lie  1280  feet  above  the  lowest  bed  of  the 

^j^^le  series  of  Cambro-silurian  limestones,  or  in  other  words,  1280'  higher 

^be  Palffiozoic  system  than  the  Potsdam  Sandstone.     This  calculation  is 

^*^<ie  by  projecting  curves  according  to  all  the  observed  dips  between  the 

^Hh  end  of  exposure,  and  the  edge  of  the  slate  country  to  the  north, 
^becked  by  dips  in  a  series  of  exposures  on  the  east  bank  of  the  river.  It 
^  Hot  necessary  to  go  here  into  a  discussion  of  the  existence  of  a  great  up- 
throw fault  between  the  limestones  and  slates. 

The  topmost  bed.  No.  1,  of  the  series  is  therefore  1280'  -f  426'  =  1706' 
above  the  Potsdam  Sandstone. 

The  upper  limit  of  the  limestones,  where  they  pass  conformably  beneath 
the  Utica  or  Hudson  River  slates,  is  seen  several  miles  down  the  river.  By 
projecting  dip-curves  in  the  interval  Mr.  Sanders  measures  an  additional 
thickness  of  limestones  amounting  to  1819  feet. 

The  total  observed  thickness  of  the  great  limestone  formation  (No.  II  of 
the  old  Pennsylvania  Survey  including  representatives  of  Calciferous, 
Chazy,  Birds*  eye.  Black-river,  and  Trentou  limestones)  is  8585'. 

The  beds  selected  for  examination  lie  therefore  a  little  below  the  middle 
horizon  of  the  mass,  and  undoubtedly  belong  to  the  "Calciferous  Lime- 
stone Formation"  of  the  New  York  geologists,  the  Magnesian  Limestone 
Formation  of  the  Western  geologists. 

All  these  beds  contain  carbonate  of  magnesia ;  but  while  in  some  of 
them  the  percentage  of  this  element  is  very  low,  as  low  as  1%  or  2%,  it 
rises  in  others  very  high,  even  to  37%.  Some  of  the  beds  may  therefore  be 
spoken  of  as  pure  limestones,  and  others  as  true  dolomites.  The  remarkable 
features  however  are  :  1.  That  by  virtue  of  some  unknown  law  very  few 
of  the  beds  seem  to  occupy  an  intermediate  place  or  exhibit  a  mixed  or 
moderate  character ;  and  2.  That  the  two  extreme  types  alternate,  every 
other  bed  being  limestone,  and  every  other  bed  being  dolomite. 

The  astonishing  regularity  of  this  law  is  not  so  evident  to  one  who 
merely  reads  the  table  of  analyses,  but  unmistakably  forces  itself  upon  the 
attention  if  the  reader  converts  the  table  into  a  diagram.  Whether  the  law 
rules  over  the  sequence  of  the  whole  series  of  98  beds  is  yet  to  be  discov- 
ered. Even  if  it  doqs  we  cannot  safely  formulate  it  as  a  law  determining 
the  distribution  of  the  carbonate  of  magnesia  throughout  the  3535  feet  of 
Siluro-cambrian  limestones.  But  such  a  law,  whatever  be  its  restrictions, 
demands  the  earnest  attention  of  chemists  and  geologists. 

The  following  table  then  gives  the  percentage  of  carbonate  of  magnesia 
in  each  bed  :  in  column  A  at  railway  grade  ;  in  column  B  at  the  top  of 
the  cut.  or  quarry.  Also,  the  carbonate  of  lime,  column  C,  railway  grade, 
column  D,  top  of  cut.  Also,  insoluble  material,  column  E,  at  grade,  column 
F,  at  top. 
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*  tThe  third  unalysiD  was  of  a  sample  intermediate  between  the  top  and 
torn  of  the  exposure. 
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^  percentage  of  Carbonate  of  iron  in  these  beds  runs  thus  in  the 


^  taken  at  railway  grade  : 725 


.406 
.044 
.208 
.460 
.863 
.479 
.884 


.058 
.015 
.682 
.189 
.110 
2.422 
1.488 


.914 

.073 

.128 

1.189 

.885 
.218 


.203 
.073 
.181 
.290 
.653 
.617 


.319 
.058 
.087 
.696 
.580 
.058 


.688 
.566 
.029 
.892 
.058 
.479 
.040 


.863 
.102 
.450 
.174 
.219 
.725 
1.810 


and  the  samples  at  the  top  exhibit  about  the  same  variations  within  the 
same  limits,  bed  16  showing  1.044  ;  bed  89.  1.994  ;  bed  41,  1.523;  bed  44, 
1.537  ;  bed  46,  1.552,  and  all  the  rest  falling  below  one  per  cent. 

The  percentage  of  Alumina  is  extremely  low,  being  nil  in  many  of  the 
beds,  and  .002  .020  .030  .180,  rising  in  four  instances  to  .300  .850  .479 
and  .600  in  the  first  set  of  samples,  and  to  .390  in  one  instance  in  the  other 
set. 

The  percentage  of  Sulphur  in  the  first  set  of  samples  taken  from  the 


r  the  cuttings  is  as 

follows  : . . 
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.089 
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.080 

.048 

.183 

.130 

.141 

.051 

.072 

.071 

.115 

.059 

.092 

.035 

.071 

.096 

.096 

.075 

and  in  the  second  set  keeps  about  the  same  range,  but  never  exceeds  .200 
except  in  the  third  (2.50),  twenty-seventh  (.222),  forty-fifth  (.307),  and 
tUirty-third  (.438)  beds. 


.006 

.008 

§V\^  9      ««FU       AAA        VAi 

.003 

.013 

.006 

•  trace 

.trace 

.none 

.008 

•trace 

.006 

.014 

.006 

.015 

.008 

.003 

•  trace 

.003    . 

.011 

.006 

.006 

.trace 

•.trace 

•  trace 

.trace 

.trace 

.trace 

.none 

.none 

.none 

.010 

.none 

.none 

.005 

.none 

.none 

.none 

.none 

.none 

.018 

.none 

.003 

.006 

.trace 

.004 

.011 

.trace 

.trace 

the    highest  being    .018. — In   the  second  set  three  go  up  to  .010,  two 
others  to  .018,  one  to  .015,  one  to  .017,  and  one  as  high  as  .061. 
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n  tLe  Brat  set  ranges  as  foUona  :  z 


the  hlgliest  IwtDg  .472  and 


—In  tlic    aecimd  set    tlie    i 
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,213  (45tli  bed)  .230  (BlU  6)  .300  (Blh  a)  .45fl 
it  bo  deferred  until  ths  series  of 


carbooaceouB  mt 
(88tb)  .640(a4tb). 

All  attempts  to  gi-ucralize  the  results 
analyses  sball  be  cotnpleied. 

Note.— Janiiiiry  30.  187S.  The  following  additional  analyses  have  ban 
received  from  Mr.  Ilartsliorne.  Bi^d  Q  was  subdivided  into  an  npper  and 
a  lower  portion,  nltlio  ugh  no  bed  plate  subdivision  iitfi'fn  could  bo  delected  ; 
solid  limestone  wivs  seen  graduating  downwards  into  laminated  limestone, 
almost  a  slato.  The  excess  of  insoluble  tuateriais  in  6&.  over  So.  shows  the 
cause  of  the  structure  : 


ee.s 


a.T         4.1 
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[Continued  from  page  16.] 

Meteorological  Institute  of  Vienna,  October  1  (96,  88) ;  As- 
bronomical  Society  of  Leipsig,  September  17  (99) ;  Royal 
-Academy  at  Munich,  July  1  (97) ;  the  Wurtemburg  Union 
at  Stuttgardt,  August  1  (95.  96,  97  and  98,  returning  also 
duplicates) ;  the  Victoria  Institute,  September  15  (99) ;  Sta- 
tistical Society,  September  27  (99);  and  M.  M.  Barcena, 
Mexico,  September  29  (97,  98,  99). 

Lietters  of  envoy  were  received  from  the  R.  Swedish  Acad- 
emy, June,  1877  ;  R.  Bavarian  Academy,  July  1, 1877 ;  and 
Cambridge  Philosophical  Society. 

Donations  for  the  Library  were  received  from  the  Imp. 
Academy  of  Russia  ;  R.  Swedish  Academy ;  R.  Danish  So- 
ciety ;  R.  Observatory  at  Prag ;  Geological  Institute  and  An- 
thropological Society  at  Vienna ;  the  German  Geological 
Society  at  Berlin;  the  Societies  at  Bremen,  Giessen,  Gorlitz, 
and  Stuttgardt ;  the  R.  Observatory  and  R.  Academy  at 
Munich ;  the  Vaudoise  Society  and  M.  Henri  de  Saussure, 
and  M.  F.  W.  C.  Trafford;  the  Geograph.  and  Anthropolog- 
ical Societies,  Academy  of  Medicine,  Museum  of  Natural 
History,  Annales  des  Mines,  Revue  Politique  and  M. 
Hugo,  of  Paris ;  Physical  Society  at  Bordeaux ;  Natural 
History  Society  at  Bordeaux ;  Academy  at  Brussels ;  Vic- 
toria Institute ;  R.  Geographical,  Zoological  and  Antiqua- 
rian Societies,  and  London  Nature ;  Cambridge  Philosophi- 
cal Society ;  Canadian  Journal,  Toronto ;  Essex  Institute ; 
Prof.  0.  C.  Marsh;  Penn  Monthly;  Medical  News;  Ameri- 
can Journal  Med.  Sciences ;  Mr.  Geo.  E.  Emory  of  Lynn, 
Maas. ;  Botanical  Gazette,  Ind. ;  and  the  Meteorological 
Observatory  at  Mexico. 

An  obituary  notice  of  the  late  Vice-President,  John 
Chapman  Cresson,  was  read  by  Mr.  Fraley,  followed  by 
remarks  and  reminiscences  bv  Mr.  Roberts. 

A  communication  entitled:  "On  Land  Plants  in  the 
Silurian  of  N.  A.,  and  on  a  Fungus  discovered  in  the  Coal 
Measures  of  W.  Pennsylvania.  By  Leo  Lesquereux,"  was 
read  by  the  Secretary. 


Stated  Meeting^  November  2, 1877. 

Present,  16  members. 

Vice-President  Mr.  Price  in  the  Chair. 

A  letter  accepting  membership  was  received  from  Mr. 
Wm.  B.  Taylor,  dated  Washington,  D.  C,  October  26, 1877. 

Letters  of  acknowledgment  were  received  from  the  New 
Zealand  Institute,  Wellington,  September  7, 1877  (Trans. 
0.  S..  I  to  VI ;  N.  S.,  I  to  XIV,  and  XV,  i.  ii. ;  Proc.  VHI 
to  XVI,  except  No.  96) ;  from  the  Lond.  Soc.  of  Antiquaries, 
October  9,  1877  (99);  and  the  R.  S.  Edinboro',  October 
13,  1877  (99). 

A  letter  of  envoy  was  received  from  the  Central  Physical 
Observatory  at  St.  Petersburg,  September,  1877. 

A  letter  requesting  No.  88  was  received  from  the  R.  In- 
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On  motion,  the  Secretaries  were  authorized  to  print  the 
8°  plate,  accompanying  the  memoir,  drawn  and  published  in 
the  Proceedings. 

Dr.  Oresson  communicated  the  analysis  of  a  specimen  of 
coal  from  Pulaski  county,  Va.,  which  he  exhibited  and  dis-  ~,^ 

cussed  with  other  members  present. 

Prof.  Chase  announced  that  at  the  request  of  Mr.  Hall  he         ^j< 
had  sought  and  found  a  harmonic  series  which   exactly 
adapted  itself  to  the  radii  of  the  observed  orbits  of  Deimos 
and  Phobus,  to  the  radius  of  Mars,  and  to  the  centre  of  oscil-       — JO 
lation  in  Mars,  and  gave  the  correspondence  of  the  theoreti- 
cal and  observed  numbers  on  the  black  board. 

Permission  was  given  the  Secretaries  to  report  their  Coal- 
slack  advertisement  at  the  next  meeting. 

Pending  nominations  839, 840, 841  and  842  were  read,  and 
839  ballotted  for. 

On  scrutiny  of  the  ballot  boxes  the  election  of  Mr.  W.  B. 
Taylor,  of    the   Patent    Office,   Washington,  D.   C,  was      ^-^ 
announced  by  the  Chairman. 


—  Xl- 
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stitution  of  S.  B.,  dated  October  11,  1877.  On  motion 
the  reqaest  was  granted. 

A  letter  requesting  information  concerning  the  publica- 
tions of  the  Society  previous  to  1876  was  received  from  F. 
Leypoldt,  N.  Y. 

Donations  for  the  Library  were  received  from  the  R.  S. 
New  S.  Wales ;  Gen.  Stone  of  Cairo ;  Met.  Obs.  Dorpat ; 
8oc.  at  Ulm ;  R6vue  Politique ;  R.  Ast.  S.,  and  London 
Nature ;  Dr.  E.  Jarvis,  Mass.;  A.  Antiq.  S.  Worcester,  Mass.; 
Water  Department  of  Philadelphia ;  Mr.  C.  W.  Hart ;  Prof. 
R  D.  Cope;  Internat.  Medical  Congress;  Mr.  S.  H.  Scudder, 
and  the  U.  S.  Coast  Survey. 

Prof.  Cope  exhibited  a  number  of  tine  teeth  and  other 
remains  of  Triaesic  vertebrates,  found  by  Mr.  Wheatley  at 
his  copper  mines  near  Phoenixville,  and  laid  on  the  table 
for  publication  \m  the  Proceedings  "  Descriptions  of  extinct 
Vertebrata  from  the  Permian  and  Triassic  formations  of  the 
United  States,  by  E.  D.  Cope,  a  part  of  which  was  a  MSS. 
record  of  remarks  made  by  him  August  17, 1877.  The  de- 
scriptions in  the  paper  apply  to  the  following  new  names : 

JPalceoctonus  appalachiensiSy  Lysorophus  tricarinatus^ 

'*  aulacodus,  Diplocaulus  calamandroides^ 

Clepsysaurus  veaileianus^  Strigilina  gurleiana^ 

Suchoprion  cyphodon^  Cf envoi vus  pusillus^ 

Belodon  caroliniensis^  Orthdcanthus  quadriseriatus^ 
Cricotus  gibsoniij  and 

"        discophorus^  Archceobelus  vellicatus. 

Professor  Marsh  inquired  what  authority  the  Society 
assigned  to  the  dates  of  publication  affixed  to  its  extra  cop- 
ies of  papers  in  the  Proceedings  distributed  by  their  authors, 
and  how  such  dates  were  fixed,  urging  the  importance  of 
established  and  well  understood  rules  for  the  government  of 
the  practice  in  such  cases. 

After  much  discussion,  it  was,  on  motion  of  Mr.  Lesley, 

'*  Resolved,  That  the  Secretaries  be  directed  to  use.  in  case  of  separata 
or  extras,  and  at  the  foot  of  the  last  page  of  the  same,  the  phrase  '  Printed 
(such  a  date)*  viz  :  the  date  of  the  day  of  the  completed  printing  of  each 
memoir."  • 
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The  Secretary  read  an  imperfect  list  of  fossils  collected  by 
Mr.  C.  E.  Hall,  Paleeontologist  of  the  Survey  of  Pennsylva- 
nia, at  Harvey's  Five  Points,  in  Westmoreland  county,  Pa., 
from  a  horizon  in  the  Lower  Barren  Coal  Measures,  about 
300'  below  the  Pittsburgh  Coal  and  theretore  about  2000 
feet  above  the  supposed  or  presumptive  top  of  the  Chemoiig 
Formation,  one  of  which  appears  to  be  Streplorhyncvs  Chx- 
munffoisis,  var.  arctostriatus  of  the  Chemung  Group  in  the 
State  of  New  York  (see  N.  Y.  Pal.  Vol.  IV.  p.  71),  and 
anotlier,  Amboct^lia  umhonata,  var.  gregaria,  does  not  seem  t* 
differ  from  that  found  lu  the  Chemuug  of  New  York,  yel 
occurs  here  in  great  numbers,  and  in  some  cases  composes 
almost  the  whole  mass  of  the  rock.  These  fossils  are 
accompanied  by  a  Strep/Plasma  too  imjierfect  to  be  specified, 
and  by  undetermined  species  of  Choneles,  Pi-wlurtua,  Atht/ris 
and  Cardiomorpha* 

Professor  Frazer  made  some  preliminary  remarks  ujxm  a 
hitherto  unnoticed  trap  dyke  extending  for  miles  thi-ougb 
Lancaster  county,  in  Pennsylvania,  into  or  towards  the 
Welsh  Mountain,  Its  importance  arises  from  the  fact  that 
it  passes  through  the  Nickel  Mine,  and  through  the  North 
Valley  Hiil,  of  assumed  Potsdam  sandstone. 

Pending  nominations  Nos.  840,  841, 842  and  new  nomina- 
tions Nos.  843,  844,  845,  846,  847,  848,  849  and  850  were 
read. 

An  application  for  the  Coal-slack  Premium  from  John 
R.  Peters,  M.  E.,  of  Dover,  Morris  Co.  N.  J.,  was  received 
through  Mr.  Briggs,  and  referred  to  the  Committee  on  that 
subject. 

A  form  of  advertisement  suggested  by  Mr.  Fraley  to  the 
Secretaries  was  referred  to  their  consideration. 

Mr.  Briggs,  who  objected  to  certain  expressions,  moved 
the  following  resolution,  which  was  referred  to  the  Board  of 
Officers,  after  the  word  "  approved "  had  been  struck  out 
with  the  consent  of  the  mover. 
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Whkreas  the  American  Philosophical  Society  at  its  meeting  on  Novem- 
ber 11,  18M,  passed  the  following  resolution  : 

lUsohed,  That  thte  Board  of  Officers  and  Council  be  authorized  to  offer  a 
premium  of  Five  Hundred  Dollars  for  any  successful  process  by  which 
Anthracite  Coal  Dust  may  be  economically  utilized,  such  premium  to  be 
competed  for  and  awarded  in  such  manner  as  the  Board  of  Officers  and 
Council  may  designate,  and  the  premium  if  awarded  to  be  paid  out  of  the 
accumalated  income  of  the  Magellanic  Premium  Fund,  and 

Whebeas,  the  American  Philosophical  Society  as  custodian  of  the 
Magellanic  Fund  as  well  as  in  its  character  as  a  Scientific  Institution  should 
take  every  precaution  that  the  premium,  if  granted,  should  be  given  to  such 
person  or  persons  as  may  establish  their  right  to  the  same,  both  on  the  mer- 
its of  their  claim  and  by  their  title  as  claimants,  therefore 

Besohed,  That  the  Board  of  Officers  and  Council  be  requested  to  desig- 
nate the  manner  of  the  competition  and  award  for  the  instruction  of  the 
Committee  and  of  the  several  applicants  in  t^e  following  regards  : 

let.  As  to  the  process— Where  a  claim  is  based  on  any  alleged  invention 
or  discovery,  the  priority  or  originality  must  be  proved  to  be  with  tlie 
claimant  to  allow  him  to  be  considered  entitled  to  the  premium. 

2d.  As  to  the  successful  process — When  the  chum  is  founded  upon  the 
introduction  and  bringing  into  general  public  use  well-known  processes, 
the  commercial  or  mechanical  importance  of  which  have  heretofore  been 
unappreciated,  the  instrumentality  of  the  person  or  persons  claiming,  in 
effecting  the  result  will  be  investigated,  both  as  regards  other  claimants,  If 
any,  and  also  as  against  others  who  may  not  have  applied  for  the  premium 
in  order  that  the  premium  may  not  be  awarded  in  default  improperly. 

8d.  As  to  economical  utilization — It  must  be  proved  to  the  satisfaction  of 
the  Society  that  the  particular  process  on  which  the  premium  is  claimed, 
shall  not  only  have  operated  successfully  as  a  process  both  experimentally 
and  in  practice,  but  shall  have  so  utilized  anthracite  coal  dust  as  to  have 
given  a  merchantable  value  to  the  same  in  the  general  markets  for  anthra- 
cite coal,  or  shall  have  demonstrated  the  economic  substitution  of  dust  for 
other  coal  in  so  large  quantities  as  to  materially  aid  the  manufacturing  in- 
dustries of  the  country. 

4th.  The  Board  of  Officers  and  Council  are  also  requested  to  so  regulate 
the  conditions  of  the  award  that  by  no  possibility  any  allegation  of  favor- 
itism can  be  made,  should  the  premium  fall  to  a  member  of  the  Society. 

The  form  suggested  by  Mr.  Fraley  and  referred  to  the 
Secretaries,  reads  as  follows : 

"Mr.  John  E.  Wootten  having  claimed  the  premium  of  five  hundred 
dollars  offered  by  the  American  Philosophical  Society  for  a  successful  pro- 
cess for  utilizing  the  waste  material  commonly  known  ua  coal  dust,  and  a 
Committee  of  the  Society  having  reported  that  his  process  is  successful  and 
meritorioos,  notice  is  hereby  given  that  the  Society  will  award  such  Pre- 
mium to  Mr.  John  E.  Wootten  on  the       Friday  in  Febrimry,  1878,  unless 
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before  that  date  satisfactory  proof  shall  be  given  to  the  Society  that  the 
process  of  Mr.  Wootten  has  been  invented  and  successfully  put  in  use  by 
other  parties  prior  to  the  date  of  his  patent  therefor. 

••Such  proof  must  be  in  writing  and  be  filed  before  February  1,  1878, 
with  the  undersigned,  one  of  the  Secretaries  of  the  Society,  at  the  Hall,         «Xi\, 
No.  104  South  Fifth  street,  Philadelphia. 

*' Insert  in  two  dafly  papers  a  week  for  six  weeks." 

The  Treasurer  having   announced  to  the  Society  that      ^,jaat 

$4,000  of  the  United  States  5-20  loan  had  been  called  in—    ■ 

On  motion,  it  was 

Resolved,  That  the  Treasurer  of  the  Society,  J.  Sergeant  Price,  be  au-  —  m:r -au- 
thorized under  the  seal  of  the  Society,  to  sign  the  necessary  transfer  of  the  ^-rf^-he 
$4,000  U.  S.  Loan  called  in  by  the  Government,  and  receive  the  proceeds  ^BX>^da 
thereof. 

Resolved,  That  the  Treasurer  be  authorized  to  re  invest  the  proceeds  of  "^<^    ®^ 

the  U.  S.  Loan  about  to  be  paid  off  under  directions  of  the  Fin&nce  Com-  —  m^^^- 
mittee  of  the  Society. 

The  following  letter  to  the  Curators  respecting  the  Peale  ^^*- J® 
Collection  was  laid  before  the  Society : 

Acad.  Nat.  Science,  Phila.,  October  25,  1877. 
Hector  Tyndale,  Esq.,  Charles  M,  Cresson,  M.D.,  Curators  of  the  Anur,       -""^■'■' 
Phil.  Society. 

Gentlemen  : — I  have  had  the  pleasure  to  receive  your  communication 
of  the  18th  inst.,  authorizing  the  transfer  of  the  Peale  Collection  of  relics 
of  the  Stone  age  to  the  custody  of  this  Academy,  on  condition  that  the  said 
collection  shall  be  returned  to  the  American  Philosophical  Society  on 
demand. 
After  the  transfer  has  been  made  a  receipt  for  the  collection  will  be  given.  —  ^ 
Very  respectfully, 

W.  R.  W.  RUSHENBERGER, 

Pres.  Acad.  Nat.  Sei.  of  Phila.  ^  3. 

And  the  meeting  was  adjourned. 


Stated  Electing,  November  16,  1877. 

Present,  16  members. 

Vice-President  Mr.  Fraley  in  the  Chair. 

Visitor  Mr.  Hendricks. 

A  letter  was  received  from  the  Academy  of  Natural  S^^  ^" 
ences  of  Philadelphia,  announcing  that  they  had  receiv^^^^ 


"  a  Collection  of  specimens  of  the  Stone  Age  of  the  Human 
Race,  as  collected  and  arranged  by  Franklin  Peale,"  depos- 
ited by  the  American  Philosophical  Society  in  the  Cabinet 
of  the  Academy,  upon  condition  of  being  returned  on 
demand. 

Letters  of  acknowledgment  were  received  from  the  K.  K. 
Ast.  Obs.  Prag,  October  18, 1877  (95,  97,  98) ;  R.  Obs.  Brus- 
sells,  October  19, 1877  (Trans.  0.  S.  6  Vols ;  K  S.  1, 11,  III, 
V,  X  to  XIII,  and  Proceedings  Nos.  7, 13,  62,  96,  98,  99) ; 
R.  Geological  Soc.  of  Ireland  (99). 

A  letter  was  received  from  D.  H.  Scheffler,  dated  Braun- 
seheig,  September  25, 1877,  asking  permission  to  make  a 
donation  to  the  Library  of  his  work  on  Physics,  the  first 
two  parts  of  which  were  lain  upon  the  table. 

Donations  for  the  Library  were  received  from  the  Mining 
Bureau,  Melbourne;  F.  Holmgren,  Prof.  Phys.  Upsal; 
Prussian  Academy;  D.  H.  Scheffler;  Flora  Batava;  Geo- 
graphical Society,  Annales  des  Mines,  R6vue  Politique, 
Paris;  London  Nature;  Boston  Nat.  Hist.  Society;  Am. 
Journal  S.  &  A. ;  Acad.  Nat.  Sciences,  Franklin  Institute, 
College  of  Pharmacy,  Med.  News,  Penn  Monthly,  Philadel- 
phia ;  U.  8.  War  Department,  and  Engineer's  Dept.  U.  S.  A. 
Washington ;  and  the  Meteorological  Observatory  at 
Mexico. 

Mr.  Eli  K.  Price  read  the  first  portion  of  a  paper  on  Syl- 
viculture.   See  page  197. 

Proceedmgs  of  the  last  meeting  of  the  Board  of  Officers 
and  Council  were  submitted. 

Pending  nominations  Nos.  840  to  850  were  read. 

Mr.  Fraley  reported  the  receipt  of  tho  quarterly  interest 
on  the  Michaux  Legacy,  due  October  Ist,  and  its  payment 
to  the  Treasurer. 

Dr.  Cresson  offered  the  following  resolution  : 

SewlMd,  That  the  Curatora  be  directed  to  make  arrangements  for  the 
deposit  of  the  collections  of  Mexican,  Peruvian  and  other  Relics  belonging 
to  the  Society  in  the  Academy  of  Natural  Sciences,  under  agreement  that 
the  said  coUections  shaU  be  returned  on  demand. 

The  motion  was  seconded  and  agreed  to. 

FBOO.  AMKB.  PHILOS.  800.  ZYII.  100.  2h.     PRIKTBD  FBB.  5»  1878. 
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Prof.  Frazer  offered  the  following  resolution : 

Whbreas,  The  proseculion  of  certain  lines  of  original  research  simnl- 
taneoualy  by  a  number  of  able  observers  has  led  to  confiision  as  to  the 
authors  of  specific  names  to  whom  the  merit  of  discovery  should  be  as* 
signed,  and 

Whereab,  Therd*  seems  to  be  a  difference  of  understanding  the  term 
publication,  and 

Whereas,  It  is  earnestly  desired  by  the  workers  in  the  aboye-mentioned 
fields  that  the  date  allowed  to  a  description  of  a  species  should  be  as  soon 
as  possible  after  the  discovery  which  that  description  implies,  therefore 

Beaolved,  That  this  Society  will  accept  as  the  date  of  the  discovery  of  a 
species  the  date  at  which  a  careful  and  comprehensive  abstract  of  such  dis- 
covery or  discoveries  shall  have  been  published  in  any  public  Journal  or 
magazine, 

Pravidedf  That  the  terms  of  the  abstract  shall  sharply  and  distinctly  de- 
fine what  has  been  discovered,  and  how  far  these  discoveries  may  be  con- 
sidered by  their  author  to  affect  scientific  questions,  and 

Provided,  That  no  additions  or  modifications  of  such  abstract  be  per- 
mitted. 

On  motion,  the  above  preamble  and  resolution  were 
referred  to  the  Secretaries. 

And  the  Society  was  adjourned. 


Stated  Meeting^  Deremher  7, 1877. 

Present,  11  members. 

Vice-President  Mr.  Fraley  in  the  Chair. 

Letters  of  acknowledgment  were  received  from  the  R.  S. 
New  S.  Wales,  Sydney,  October  12  (96);  K  K.  Geol.  R. 
Vienna,  Xovembor  4  (99);  Royal  Ast.  S.,  London,  Novem- 
ber 12  (99);  Radclifte  Observatory,  Oxford,  October  4  (99); 
and  Dr.  Siemens,  Westminster,  S.  W.  London,  September 
27  (97,  98,  99). 

Letters  of  envoy  were  received  from  the  K.  K.  Iloffbuch- 
handlung,  Wien,  Graben  27,  October  30,  asking  exchanges ; 
N.  Gesell,  Freiberg  i.  B.  August  8;  the  Batavian  Society, 
Rotterdam,  May,  1877  ;  and  the  Holland  Society  at  Harlem. 

Donations  for  the  Library  were  received  from  Mr,  John 
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Tebbut,  Sydney ;  K.  K.  G.  R.  Vienna  ;  K.  K.  Hof,  Vienna: 
K.  P.  Acad.,  and  D.  Geol.  G.  Berlin ;  Meteor.  Obs.,  Dorpat; 
the  Societies  at  Halle,  Freiberg  i.  B.,  Harlem,  Rotterdam 
and  Leeds ;  R.  Institute  at  Venice  ;  Revue  Politique ;  Lon- 
don Nature ;  R.  Asiatic  Society ;  R.  Geog.  Society ;  Met. 
Com.  R.  S.;  Yale  College ;  College  of  Pharmacy ;  and  E.  D. 
Cope  ;  U.  S.  Coast  Survey ;  Mexican  Observatory ;  and  Edi- 
tors of  Gazeta  Cientifica  at  Venezuela,  Caraccas. 

Mr.  Price  continued  the  reading  of  his  paper  on  Sylvi- 
culture. 

Mr.  Blasius  read  a  communication  on  the  cause  of  the 
loss  of  the  U.  S.  ship  Huron.     See  page  212. 

Mr.  Blasius  postponed  the  reading  of  another  paper,  enti- 
tled "  Modem  Meteorological  Method  "  to  the  next  meeting. 

The  Treasurer's  Annual  Report  was  read. 

Pending  nominations  JSTos.  840  to  850  were  read. 

The  following  Report  of  the  Secretaries  on  Prof.  Frazer's 
Resolutions  was  read : 

"The  Secretaries  having  considered  the  Resolution  offered  by  Prof. 
Frazer,  November  16,  1877,  respectfully  report  that  in  their  opinion  the 
action  of  the  Society  at  a  recent  meeting,  orderini^  the  Secretaries  to  cause 
the  date  of  each  paper  published  in  the  Proceedings  to  be  printed  at  the 
foot  of  the  page,  is  suflacient  for  all  purposes  respecting  the  riglit  of  prior- 
ity to  authors  of  said  papers  and  that  no  further  action  need  be  taken  by 
the  Society. 

In  explanation  of  this  report  a  letter  from  Dr.  LeConte 
"was  read,  referring  to  the  printed  Rules  of  Nomenclature 
adopted  by  the  Entomological  Club,  Cambridge,  July  3, 
1877,  and  papers  by  Dr.  LeConte  published  in  the  Canadian 
Entomologist,  October,  1874,  and  November,  1874',  entitled 
**  On  some  changes  in  the  Nomenclature  of  North  American 
Coleoptera,"  &c.,  and  "  On  Entomological  Nomenclature." 

The  consideration  of  the  subject  was,  in  Prof.  Frazer's 
absence,  postponed  to  the  next  meeting. 

The  following  is  the  text  of  the  letter : 

Illness  prevents  me  from  being  present  at  the  meeting  of  the  Society  this 
evening,  and  I  must  therefore  write  what  I  wish  to  say  in  favor  of  the  re- 
port of  the  Secretaries  upon  the  resolutions  offered  by  Prof.  Frazer,  at  the 
last  meeting. 

The  definition   of  what  constituted  a  proper  pablication  of  a  generic  or 


specific  ilescriplion  of  an  organic  form  is  nqueslioo  wbich  concerns  nitliinti 
ists  lilone  I  i.  c.  butHoiats  and  zouloglste),  and  h  not  pn>perly  a  subject  ti 
dealt  wiih  by  aoy  otlier  class  of  men  of  science. 

It  is,  moreover,  a  question  to  be  determined  in  the  inlcresta  and  conTsnit 
of  science  alone,  and  in  euch  manner  aa  to  promote  il8  progreaa  by  invi 
gHtoie,   witliout  reference  to  the  supposed  Lonor  of  discoTciy, 
property  in  the  naine.  or  any  other  of  tbe  selfish  generalilies,  under  wl 
bad  aad  hasly  work  are  too  often  covered,  and  subsequently  excused. 

The  subject  has  occupied  the  serious  attention   of  the  most  emtneol 
oaturaliats  in  all  countries  for  many  years,  and  there  is  likely  lo 
with  patience  and  mutual  forbearance  among  the  extremists,  an  accord 
feeling,  to  be  arrived  at  within  a  short  time. 

To  show  the  extremely  cautious  manner  in  which  U  has  betn  approKb' 
ed  by  sogloties  and  persons  devoted  exclusively  to  but  a  single  branch 
zoology  I  append  the  report  of  a  committee  of  the  entomologiata  of  I 
United  States  and  C»nadik  upon  nomenclature,  which  has  progressed  to 
present  form  only  after  two  years  of  active  correspondence  and   cunsulta« 
tion.     The  Secretary  will  have  the  kindness  to  read  the  appropriate  portion 
of  the   re|x>rt.     I  send  too  a  copy  of  a  short  essay  by  myself,  asking  atten- 
tion to  a  marked  passage  on  p,  205,  as  embodying  in  a  condensed  forn 
my  convictions  of  Ihe  motives  with  which  every  investigator  in  Bclenci 
should  labor  for  the  best  mierests  of  the  department  of  knowledge  he 

"  It  it  the  privilege,  with  the  facilities  for  publication  now  afforded  b] 
learned  societies,  of  every  careful  observer  of  nature  to  contribute  valoab' 
material  for  the  progress  of  the  branch  of  science  which  he  is  capable  ' 
cultivating.  /(  it  hit  duty  to  put  his  contributions  to  knowledge  in  sui 
a  form  as  to  be  most  easily  available  to  his  brothers  in  science.  WUetber  t 
name  remains  connected  permanently  with  his  observa^on  or  not  is  a  mi 
ler  of  small  importance  :  he  has  done  his  duty  in  increasing  the  power 
work  of  his  colleagues," — Caniidian  Naturaliit,  p.  205. 

For  these  reasons  and  for  many  others,  which  I  might  speciiy  if  tin 
permitted,  I  think  it  would  be  most  inoKpedient  for  tbe  Society  to  exproi 
an  opinion  upon  what  may  constitute  a  proper  scientiilc  publication  ofsv 
posed  new  genera  and  species. 

J,  L.  LbCONTE.  Seerefarg. 

Pbila  DELPHI  A,  Dec.  7,  1877. 

P.  8. — I  have  received  within  afewdaysa  pamphlet  from  Mr.  J.  Putzeyl 
of  Brussels,  which  exemplifies  both  his  courtesy  lo  other  investigators  1 
the  same  field,  but  also  tbe  care  with  which  European  Societies  will  gou 
any  attempt  to  lake  advantage  of  the  facilities  for  publication  affiirded  li 
them.  The  pamphlet  in  question  is  a  laborious  and  consciBntlous 
graph,  containing  descriptioQsof  one  hundred  and  eleven  species;,  of  wUfl 
M  are  new.  This  memoir  it  to  be  published  in  the  Slottiner  "  _  " 
gische  Zeitnng  for  1878,  andtheseparutu  of  the  author,  though  in  bis  Imii< 
for  distribution  l>efore  the  middle  of  November,  1877,  bears  the  same  dan 
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1S78.  Let  this  most  reDerable  and  time- honored  Society  err,  if  there  be 
error,  iBther  on  the  side  of  courtesy,  than  sanction  in  the  slightest  degree 
indecent  straggles  for  priority  in  giving  names  to  but  partially  recognized 
and  Taguely  studied  objects. 

The  Secretaries  reported  the  following  form  of  advertise- 
ment ordered  by  the  Society  : 

"The  American  Philosophical  Society  hereby  offer  a  premium  of  five 
hundred  dollars  for  the  best  successful  process  by  which  Anthracite  Coal 
Doat  may  be  economically  utilized,  the  said  premium  to  be  competed  for 
and  awarded  after  due  examination  and  report  by  a  Committee  appointed 
for  the  purpose.  Applicants  for  this  premium  are  requested  to  file  with 
this  Society,  within  three  months,  the  proofs  :  1st  of  the  originality  of 
their  inventions,  and  2d,  of  the  successful  practical  working  of  these  inven- 
tions.    All  applications  to  be  sent  to  the  Hall  of  the  A.  P.  S.,  104  South 

Fifth  street,  Philadelphia." 

"J.  P.LESLEY." 

This  advertisement  was,  on  motion  of  Mr.  Price,  adopted 
and  ordered  to  be  published  once  a  week  for  four  weeks  in 
the  Scientific  American. 

On  motion  of  Mr.  Price  it  was 

Besolved,  That  1000  extra  copies  of  the  address  on  Sylviculture  be 
printed  for  distribution,  out  of  the  Michaux  income. 

On  motion  of  Mr.  Price  it  was 

RsiMvtd,  That  $40  be  appropriated  out  of  the  Michaux  income  to  pur- 
chase a  copy  of  Michaux  &  Nuttall's  American  Sylva  for  Fairmount  Park 
Library  to  be  presented  to  the  Commissioners  of  Fairmount  Park  for 
the  use  of  the  Landscape  Oardener. 

And  the  meeting  was  adjourned. 


StaUd  Meeting,  December  21, 1877. 

Present,  18  members. 

Vice-President,  Mr.  Fraley,  in  the  Chair. 

Mr.  H.  Phillips,  Jr.,  a  newlj  elected  member,  was  intro- 
duced to  the  presiding  officer  and  took  his  seat. 

I^etters  of  acknowledgment  were  received  from  the 
Vienna  Geographical  Society,  Xov.  22  (97) ;  Physical  So- 
ciety at  Genera,  Sept.  15  (96,  97,  98 ) ;  Central  Bureaa  of 


StatiBtica,  Stockholm,  Sept.  24  (96-99);  and   Prof.   Roki . 

taneky. 

Letters  of  envoy  were  received  from  the  Verein  fur  Erd  — 
kuiide,at  Halle  an  der  Saale,  Nov.  18,  asking  for  exchanges. 
On  motion  this  Society  was  placed  on  the  list  of  correspond- 
ents to  receive  the  Proceedinga. 

Also  from  the  Physical  Society  at  Geneva,  Sept.  15 ;  Cen- 
tral Bureau  of  Statistics,  Stockholm,  Sept.  24  ;  .Meteorologi- 
cal Office,  London ;  and  the  U.  S.  Coast  Survey. 

A  letter  was  received  from  the  Royal  Institution,  G,  B., 
Albemarle  street,  London,  Nov.  22,acknowledgingthereceipt 
of  Proc.,  No.  88,  and  asking  for  the  completion  of  rheir  seta 
of  Proceedings  and  Transactiona  of  the  A.  P.  S.,  which  on 
motion  was  granted  (Proc.  69,  and  Trans.  N".  S.  Vols.  lEI 
to  XI,  inclusive,  and  XIV,  ii). 

The  report  of  the  Secretaries  on  Prof.  Frazer's  resolutions 
made  at  the  last  meeting,  wius  on  motion,  concurred  in, 

Prof  Prime  read  a  paper  "  On  the  Palreozoie  Rocks  of  Le- 
high and  Northampton  counties,  Pa."     See  page  248. 

Prof.  Frazor  followed  with  remarks  on  aimilnr  rooks  in 
his  district  of  York  and  Adiims  counties,  and  exhibited 
some  artificial  brown  hematite  iron  ore  in  the  form  of  a  pre- 
cipitate from  pyrites. 

Mr.  Lesley  exhibited,  in  illustration  of  one  of  the  subjects 
of  Prof  Prime's  paper,  some  fine  crystals  of  calcite  enclosed 
in  shells  of  brown  hematite,  obtained  by  Mr.  Joseph  Re- 
vere, of  Canton,  Mass.,  from  a  magnesian  limestone  cava 
back  of  St.  GcTievieve,  below  St.  Louis,  Missouri. 

Mr.  Blasius  read  his  postponed  paper  on  Modern  Meteoro- 
logical Method  ;  and  referred  to  another  on  certain  meteoro- 
logical facts  and  problems  discussed  by  him  at  meetings 
of  this  Society, 

Mr.  Blasius  called  ttitentinn  to  Cbc  gradual  adoption  of  hia  viewi  bj 
proiiiiacnt  iiiplctirologists  without  pnipur  acknowlcdgmeDt  ofthtir  indebted- 
ness. Some  of  those  views  were  promulgatuil  as  long  ago  as  1851.  He  lud 
takeu  cKpeeial  pains  to  publish  tbcm  and  tu  circulate  them  b;  prirate  cot- 
respondenco  with  other  workers  in  this  Held  of  research,  bo  that  then 
■eenied  to  bo  do  excuse  for  any  attempt  to  withhold  the  recogaitiou  whkft 
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is  his  JQSt  due.  He  had  repeatedly  pointed  out  defects  in  the  present  pre- 
vailing methods  of  weather-study.  Recent  papers  in  scientific  journals  and 
discussions  before  learned  bodies  had  shown  that  the  same  investigator 
could  draw  entirely  opposite  conclusions  from  the  same  set  of  observations. 

His  reclamation  was  meant  to  cover  the  frequent  effect  of  rain  in  increas- 
ing the  force  of  storms  ;  the  influence  of  the  uneven  distribution  of  heat, 
both  in  vertical  and  lateral  directions  ;  the  mingling  of  cold  and  warm  air 
through  the  alternate  encroachment  of  polar  and  equatorial  currents,  the 
former  passing  under,  or  the  latter  flowing  over  its  antagonist ;  the  con- 
sequent occurrence  of  high  barometer  storms  as  well  as  of  low  barometer 
storms  ;  and  the  fact  that  the  areas  of  both  high  and  low  barometer  are 
parts  of  the  same  storm. 

He  had  aroused  the  attention  of  meteorologists  to  the  fact  thnt  dangerous 
storms  not  only  might  be  both  preceded  and  followed  by  rain,  but  might 
be  wholly  unaccompanied  with  rain  ;  and  these  new  views  had  entirely 
changed  the  character  of  the  published  official  and  unofficial  weather  re- 
ports and  predictions ;  but  he  especially  insisted  on  the  fact  that  the 
methods  of  observation  and  correllation  in  regard  to  storms,  employed  by 
professional  meteorologists  were  still  so  defective  that  any  hypothesis 
whatever  could  be  constructed  from  the  present  weather  charts,  at  the  will 
or  fancy  of  a  meteorologist  who  had  no  better  resource  of  his  own  in  the 
shape  of  facts  of  his  own  observing. 

Dr.  Sadtler  read  by  title  two  papers  entitled,  "  A  new 
method  for  the  decomposition  of  chromic  iron,"  and  "Precipi- 
tation of  copper  and  sodium  carbonate."  By  Edgar  T.  Smith. 
Ph.  D.,  Assistant  in  Analytical  Chemistiy,  University  of 
Pennsylvania.  Being  contributions  from  the  Laboratory  of 
the  University  of  Pennsylvania,   No.  XII.     See  page  216. 

Mr.  Lesley  exhibited  a  diagram  of  the  railway  cutting,  op- 
posite Harrisburg,  in  Cumberland  County,  showing  the  alti- 
tude and  order  of  forty-six  (46)  consecutive  layers  of  the 
Magnesian  Limestone  Formation,  No.  II  (calciferous  auroral, 
or  siluro  cambrian) ;  and  a  colored  diagram  of  the  analysis 
of  said  beds,  made  by  Mr.  Joseph  llartshorne,  in  the  Labora- 
tory of  the  Second  Geological  Survey  at  Harrisburg,  exhi- 
biting a  remarkable  regular  alternation  of  magnesian  and 
non-raagncsian  layers,  with  maxima  of  insoluble  matters 
corresponding  with  the  maxima  of  carbonate  of  magnesia. 
See  page  260. 

Prof.  Cope  displayed  life  size  drawings  of  vertebrae,  femoral 
and  other  bones  of  gigantic  fossil  saurians  of  the  genera  La- 


marasaurus,  and  Ampliccelias  (Canuirasaurus  mipremusy  Am- 
pliccelias  altuSj  and  A.  latus)^  and  gave  their  detailed  descrip- 
tions in  a  paper  entitled : 

"  On  the  Vertebrata  of  the  Dakota  epoch  of  Colorado.  By 
E.  D.  Cope,"  with  two  others:  viz.  (see  page  198). 

"  Descriptions  of  New  Vertebrata  from  the  Upper  Tertiarj' 
formations  of  the  West.     By  K  D.  Cope  ;  "  (see  page  219). 

"  On  some  saurians  found  in  the  Triassic  of  Pennsylvania 
by  C.  M.  Wheatly.     By  K.  D.  Cope  ; "  (see  page  231). 

Prof.  Frazer  exhibited  two  framed  plaster  casts  of  the 
Arms  of  Lord  Baltimore,  restored  from  half  destroyed  sculp- 
tures on  the  mile  stones  of  Mason  &  Dixon's  boundary  line 
tween  the  States  of  Pennsylvania  and  Maryland. 

The  Report  of  the  Finance  Committee  was  read  and  th 
recommendations  contained  therein  adopted. 

On  the  recommendation  of  the  Finance  Committee  in 
their  report,  the  following  resolution  was  adopted,  viz  : 

Resolved,  That  the  Committee  of  Finance  be  authorized  and  directed  to 
take  the  needful  steps  for  the  sale  of  tlie  French  rentes  now  held  as 
investment  for  the  Michaux  Legacy  and  when  the  proceeds  are 
into  the  treasury  to  make  an  investment  thereof  here  in  such  securities  M 
are  designated  by  law  for  the  investment  of  trust  funds. 

Pending  nominations  840  to  850,  and  new   nominatio 
851,  were  read. 

Atid  the  meeting  was  adjourned. 


Note  to  page  270. — Prof.  Stevenson  in  a  private  letter  dated  January 
15,  1878,  writes  that  in  the  Crinoidal  Limestone  of  the  Barren  Measures 
Spirifer  planoconvexa  is  characteristically  abundant,  and  has  the  same 
mode  of  occurrence  in  the  rock,  which  Amboeoelia  umbonakt  has  in  the 
Chemung,  but  should  not  be  mistaken  for  it. 


Errata  for  Proceedings  A.  P.  S.  Vol.  XVI.  No.  99. 

On  page  624,  line  12,  substitute  *'that  of  the  Sun,  and  the  light  received 
from  it  75  times  that  received  from  A  61  Cygni,  we  obtain  the  following 
relations :"  &c. 

On  page  625,  line  25,  for  ''fact  of"  read  ''fact  that." 


PWg-  1 — Cerriail  vertebra  of  Cantarasiiuriit  tMfremus.  a  From  above -,  i  frnm 
71^  »ide.  The  neural  btcH  ii  misily  waniing.  These  rigum,  like  alt  the  oihcr* 
B  ihU  paper,  arc  ane-tenth  natural  iiie. 
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ris.  6. 

Fig.  S — A  median  dorsal  vertehi 
F'B-  ^ — CenlTuin  of  a  dorsal  verlebra  without 
vertebra  shown  in  lig.  4.  from  the  right  side.     Fig.  8 — A 
end  view  o(  the  centrum. 
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Stated.    Meeting^  Jan.  4,    1^7^. 
Present,  10  member. 

Vice-President,  Mr.  E.  K.  Price,  in  the  Chair. 

A  letter  of  acknowledgment  was  received  from  Prof.  (3s. 
wald  Heer,  dated  Zurich,  Dec.  13, 1877  (99). 

A  letter  of  envoy  was  received  from  the  Botanical  Gar- 
den at  St.  Petersburg,  Nov.  10, 1877. 

Donations  for  the  Library  were  received  from  the  Asiatic 
Society  of  Japan,  Yokohama ;  the  Academies  at  St.  Peters- 
burg, Munich,  and  Madrid  ;  the  Art  Union  at  Ulm ;  the 
Geographical  Society ;  Bureau  of  Longitudes  ;  Annales  des 
Mines,  and  Revue  Politique  ;  the  Royal  Astronomical  So- 
ciety and  London  Nature  ;  American  Academy,  and  Natural 
History  Society  at  Boston ;  Silliman's  Journal ;  New 
York  State  Library  ;  College  of  Pharmacy  ;  Leo  Lesquer- 
eox  of  Columbus,  0. ;  Commissioner  of  Agriculture  at  Wash- 
ington ;  Botanical  Guzette,  Ind. ;  and  M.  Michel  Chevalier 
of  Paris. 

The  report  of  the  judges  of  the  annual  election  was  read, 
by  which  it  appeared  that  the  following  officers  were  duly 
elected  for  the  ensuing  year : 

President. 

George  B.  Wooil. 

Vire-Presidents. 
Eli  K  Price, 

Secretaries. 


Frederick  Fraley, 


E.  Otis  Kendall. 


John  L.  LeConte, 


Pliny  E.  Chase, 
J.  Peter  Lesley. 


George  F.  Barker, 


Gfirators. 
Hector  Tyndale,    Cliarles  M.  Cresson,    Daniel  G.  Brinton. 

Treasurer. 
J.  Sergeant  Price. 
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ConnciUors/or  Ihrei'.  yearn. 

[Daniel  R.  Goodwin,  W,  8,  W.  Ruschenberger, 

Henry  Winaor,  William  A.  Ingham. 

A  letter  was  received  from  Mr.  Moncure  Robinson,  stating 
'that  he  had  received  from  M.  Chevalier,  a  copy  of  the  Ust 
report  of  the  Permanent  French  Committee  to  the  Associa- 
tion for  the  conatruction  of  a  snhmarine  railroad  between. 
Calaia  and  Dover  (M.  Chevalier  being  I'pesident  of  th^ 
French,  and  Sir  John  Hawkshaw,  President  of  the  Englislk. 
Association)  for  transmission  to  the  American  PhiloeophicaX 

Society,  as  a  donation  to  the  Library.     Mr.  Robinson  ex 

presses  his  high  appreciation  of  the  rejKtrt,  and  appends  tcr»* 

his  letter  a  translation  of  it  into  English,  nmde  at  his   rfe 

quest  by  Mr.  J.  Percy  Keating,  for  the  gratification  of  mem.^ — 
bers  of  the  Society, 

"PHILADELPIUi,  Dbc.  88,  1«77. 


"J.  P.  LttUy,  Enq.,  Secret"  ry  of  tlte  Ameriean  PltUo*ophifal  S-ic.i«(g, 
"8iR: — I  received  early  ill  November,  from  Mr.  Hichel  Chevalier,  lln:  dia  —  " 
tlnguiBhed  |>olitlcsl  economiBl  and  Blatesman,  now  President  ufltie 
AjHociation,  fortbecoDstructioDof  a  sulimArineraUnuAtiolweeii  Cal&isiui^ 
Dover  (Sir  JohD  HAwkshaw  bdng  President  or  tlie  English},  I' 
of  the  Inst  report*  of  the  Permanent  French  Cvniimittce  to  llie  AsHnciAtiun —  — 
These  topics  were  tronimitled  me  by  Mr.  Chevalier,  a ct^onl punted  by  Ui^^^  ^ 
request,  that  I  would  presenti  one  of  Uiem  in  his  name,  to  tlii?  Amoricars*^* 
Pliilosophical  Society,  of  whieh  he  was  elettyd  h  member  in  185S,  and  o:^C*' 
which  honor  he  desired  to  present  this  evidence  of  his  reoollection.  Oi,^  ■** 
reading  the  copy  wnl  for  myself.  I  was  itruck  with  the  lieautifUt  lucidity  n  3^^  * 
:tbe  remarks  of  Mr.  Chevalier,  on  the  '  prffnt  condition  •>/ tht  vrutwiaMnff. 
They  are  in  fliet  so  clear,  as  to  enable  the  general  rwider.  if  only  ntoder — — "" 

RWly  familiar  with  the  French  language.  toappreciBlecorrecily,  even  with ~  ' 

Bn^lhe  iidv»nl«ge  of  tbenceompanyingmnpeandreportK.  (he  fnvoralile  tea '' 

turee.  as  well  as  the  dilBcultieB  and  dangers  of  the  enterprise.  It  sermod  ti..^  *^ 
me,  under  the  circuniBlances,  desirable  to  transmit  with  the  reimrts  iit  Mr_  - 
Chevalier  and  liia  diBtingnished  co-latiorers,  a  translation  in  English  of  Uifc— *'"* 
■ddrem  of  Mr.  (Ihevalier,  in  presenting  them  to  the  ABsuclation,  and  ^^  -* 
Ihould  have  made  myself  a  translation  of  this  address,  liut  for  the  kindne^^^*" 
of  a  highly  accomplished  young  friend,  Mr.  J.  Percy  Keating,  uf  this  city..^  — 
Who  volunteered  to  make  one  for  me,  and  who  1  was  aatiafled  woulil  eie    - —   " 

ask  much  better  thnn  I  wmld.    The  translation  has  lH*n  sent  me — 
Within  a  few  days  past,  and  I   now  transniil  it  with  the  rfjiortR.  for  tli^^^^'^ 


gTktiflcation  of  members  nf  tlie  Sociely,  vrlm  may  desire  lo  kiinw  the  views 
of  Mr.  ClieTuUer,  in  regard  to  the  submarine  miiroad.  but  dad  It  less  irk- 
some lo  read  or  listen  to  them  in  their  mother  tongue  than  in  the  French. 

1  aTRil  mjBcIf  of  this  opportunity  lo  express  my  regret  that  tlioilgh  I 
have  l>ten  for  &  mucli  hmger  period  Ihati  my  friend  Mr,  CUevulicr.  a  mem- 
ber of  tlie  Society,  I  have  so  for  wriilen  Dolhing  that  seemed  lo  me  worthy 
of  presTDtatlon  and  of  preaervntlon  in  llielr  records.  T  am  not.  however,  the 
Um  Boneible  on  tljat  account,  of  tlie  rcimpliment  paid  me  in  1H33.  when  I 

«  elected  one  of  il*  members. 

Respectfully  youre, 

Moncure  Robinson." 

tailtray  unil#r  Iht  EmjUfh  Olumnel.  Addrenn  of  Ihs  PreHiltnt,  It. 
ant  (Jhrralitr.      TramlaM  liy  Mr.  J.  P.  Kfntin;/,  of  Phil'iiiflphiit. 

IStad  bffoTc  the  Amerieiin  PhihHOjihk.U  Soculy.  Jnn.  4,  1878.) 

tMTLKM#>  :  We  have  deferred  until  loday  calling  you  to  a  general 
iting  from  our  desire  to  render  ourselves  competent  to  furnish  you  with 
maiiOD  requisite  for  the  solution  of  a  problem  trac«d  mit  for  us  in  our 
hws  thrmselves,  nod  which  may  be  this  way  stated. 

U  a  eubinarine  railway  between  France  and  England  pmctietible  wiib- 
uut  encountering  cxiraordlnary  difficulties  Involving  immense  expenditure  I 

We  di'sired  that  the  studies  to  wliich  we  have  applied  onnelvea  ever 
KiDMi  llic  jNiBsage  of  the  act  nllolting  the  work  to  us,  almuld  be  pushed  so 
fiir  a»  to  enable  \x%  in  this  met'ling  lo  give  you  an  idea  of  rhe  nature  and 
chnmcter  of  ihe  miiierial  lo  be  tnivereert  in  order  lo  effect  the  subierraneau 
rti»8)kge  from  one  shore  of  the  (.'lianuel  to  the  other. 

It  wag  our  duly,  moreover,  to  examine  If  its  stratification  was  continu- 
■ins,  without  prasentlng  flssureB  or  crevices  in  any  appreciable  number,  or 
In  Any  nienndng  proportions,  wherel)y  the  sea  water  aiuld  penetrate  into 
the  worh«.  It  »as  no  less  interesting  lo  know  whether  the  bed  of  the  in- 
tendml  tunnel  was  in  its  I'omposltton  siifflciently  iiiiparmeable  lo  guarantee 
un  from  any  Irruption  of  the  ^reat  masses  of  water  which  are  alike  our 
(^Tonlesi  i-IisIivcIp  and  our  greatest  danger. 

The  wiirk  of  the  year  lS7fl  has  been  devoted,  like  that  of  1$T5.  to  the 
mi«l  minule  exploraViouH,  Iwith  of  the  surrounding  region  of  country,  and 
of  Ihp  bed  of  the  Cbnnncl  ilself  These  esplorntions, -carried  on  conform- 
ably lo  the  most  approved  melhuds.  and  with  every  care  which  science 
onuld  nuggest,  have  nflbrded  n  mass  of  results  which  it  was  necessary,  in 
order  to  render  tbeiu  available,  to  group  together,  and  mark  out  dialindlj 
in  mindry  plans  and  clinrts.  These  plans.  c<mtalnLug  nil  that  is  essenlial  lo 
tlie  •abj-'Cl  iiiHiler,  have  been  distrlbuMtd  nmoug  you.  Vou  have  also  ra- 
eeivnl  reports,  lo  tin-  numbi;r  cif  four,  in  which  are  set  forlh  the  different 

(boda  of  exploration  that  have  been  pursued.  In  these  reports  Ihe  con- 
•  derived  from  the  studies  arc  strictly  deduced,  and  you  are  thus 
il  lojudjge  wlietlier  the  conclusions  are  satisfactory. 


Chevalier.]  ^84  *  [Jan.  4, 

TJ^  work  of  exploration  during  the  year  1876  was  much  more  eztenaiTe 
than  that  of  1875.  and  consiBted  as  follows : 

F¥r%%^  In  the  study  of  the  coasts  bordering  the  sea,  both  in  Fimace  and 
in  England,  and  upon  which  each  stratum  of  the  material  which  oonfltl- 
tutes  them  is  easily  distinguishable.  This  study  of  the  coast  natmally  in* 
▼olYed  the  geological  examination  of  a  zone  more  or  less  extended  of  the 
shore  itself. 

Secondly,  In  a  study  of  the  bottom  of  the  Channel  so  Uiorongh  as  to 
enable  us  to  draw  a  geological  chart  almost  as  exact  as  if  the  water  had  te> 
tired  and  its  bed  were  left  perfectly  dry.  This  study  was  pnnoed  by 
means  of  multiplied  soundings  in  the  sea,  each  one  of  which  Ib  nuhrked 
upon  the  large  map  annexed  to  the  reports  which  you  hare  before  yon.  It 
was  proposed  to  conduct  these  operations  in  such  a  manner  that  the  inatm- 
ment  at  each  sounding,  beside  indicating  the  depth  of  tiie  water,  should 
bring  to  the  surface  a  sample  of  the  rock  forming  the  bottom  of  the  sea.  All 
these  depths  obtained,  Yarying  with  the  tide,  have  been  modified  by  oalcn- 
lation  so  as  to  be  reckoned  with  reference  to  a  uniform  leveL 

Finally,  We  have  constructed  on  the  shore  at  Sangatte,  a  shaft  which  has 
been  sunk  to  the  depth  of  130  metres ;  that  is  to  say  about  twenty  meties 
below  the  well-known  clay  subsoil  which  plays  an  important  part  in  the 
geology  of  this  region.  Upon  this  clay  lies  the  whole  of  the  stratum  compoa- 
ing  what  geologists  call  the  cretaceous  formation,  and  which  intereata  us 
particularly.  Being  impermeable,  this  bed  of  clay  secures  the  lower  layen 
of  chalk  fh)m  any  uprising  of  the  waters  which  are  to  be  (bund  on  a  ttUl 
lower  level.    It  is  designated  in  the  reports  by  the  English  name  OaulL 

Of  the  three  operations  just  enumerated,  which  have  all  been  brought  to 
a  successful  termination,  the  second,  to  wit,  the  study  of  the  Channel  with 
the  (lesit^n  not  only  of  making  a  hydrographical  examination,  but  of  draw- 
ing a  geological  cliart  of  the  bed  of  the  sea,  was  the  most  delicate  and  the 
most  complex. 

We  do  not  hesitate  to  assure  you,  gentlemen,  that  this  portion  of  the 
work  of  187(>  has  been  accomplished  in  a  very  superior  manner.  We  do  not 
lK'liev(;  that  a  work  of  hydrography  and  geology  combined  has  ever  l)ecn 
executed,  cjirrying  with  it  such  certainty  of  result.  These  are  merits  which 
the  authors  of  the  reports,  who  were  also  the  authors  of  the  studies  pur- 
sued, have  not  in  a^y  way  sought  to  bring  to  notice,  but  to  which  we  re- 
gard it  our  duty  to  call  your  attention. 

These  divers  explorations  were  organized  and  directed  by  the  delegated 
member,  Mr.  Lavalley,  who  was  enabled  upon  this  occasion  to  show  to  what 
extent  he  is  familiar  with  all  the  problems,  however  great  or  small,  which 
may  present  themselves  in  public  works.  It  is  to  him  particularly  that  we 
owe  the  definite  shape  of  the  instruments  designed  for  the  deep  sea  sound- 
ings, which  have  proved  so  cfllcacious.  To  him  also  are  we  indebted  for 
the  ingenious  arrangements  that  enabled  us  in  the  season  of  1876  to  aooom- 
plish  with  perfect  exactness  and  great  rapidity  the  extraordinary  number 
of  soundings  which  we  deemed  indispensible  in  order  to  render  ounelvea 
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Hufficiently  acquainted  with  the  ideology  and  hydrography  of  the  Channel. 
The  co-laborers  of  Mr.  Lavalley,  in  1876,  were  Mr.  Larousse,  late  hydro- 
graphical  engineer  of  the  National  Marine  Corps,  and  Messrs.  Potier  and 
DeLapparent,  engineers  in  the  National  Cori>8  of  Mines.  All  three  by  their 
zeal,  their  intelligence,  and  their  devotion  to  a  difficult  task  the  national 
importance  of  which  they  fully  appreciated,  have  entitled  themselves,  to 
the  consideration  of  the  learned  world,  and  to  your  gratitude. 

We  propose  to  give  you  in  some  detail  the  principal  results  of  the  three 
<:lasses  of  operations  above  mentioned,  and  to  this  end  it  is  only  necessary 
to  sum  up  the  reports  which  have  been  addressed  to  you.  These  reports, 
let  me  add,  are  eminently  worthy  of  your  attention,  and  if  you  will  read 
them  in  extenso  you  cannot  but  approve  of  them. 

I.  TJie  study  of  the  tiro  coasts.  The  study  of  the  shores  of  the  Channel 
proves  that  the  geological  formation  is  very  much  the  same  throughout 
that  part  which  particularly  concerns  us,  comprising  the  chalk  formation. 
The  same  layers  are  found  on  the  two  coasts,  of  the  same  character,  and 
i¥hat  is  remarkable,  having  the  same  thickness.  Hence,  the  presumption, 
corroborated  by  other  circumstances,  that  formerly  in  a  prehistoric  age,  in- 
cstead  of  an  arm  of  the  sea  separating  the  two  shores,  there  existed  a  con- 
tinuous surface  of  ground,  more  or  less  undulated,  between  the  points 
vrhere  since  have  arisen  the  towns  of  Calais  and  Boulogne  on  the  one 
side,  and  Folkestone  and  Dover  on  the  other.  The  Channel,  in  such  a  hy- 
pothesis, would  be  due  to  the  continual  erosion  of  a  soil  of  little  consis- 
-tency,  as  is  usually  the  case  with  the  chalk  formation,  this  soil  having 
yielded  by  degrees  to  the  shocks  of  the  waves  of  the  Northern  Ocean  ever 
violently  agitated  during  the  stormy  season.  F'rom  tliis  circumstance  we 
derive  the  hope  thai  the  strata  to  be  met  with  beiieatli  the  sea,  and  through 
which  the  tunnel  would  pass  would  be  as  a  general  thing  continuous,  and 
present,  if  any  thing,  deflections  merely,  to  which  the  track  of  the  subter- 
ranean railway  might  conform  without  much  inconvenience. 

This  hope  is  substantiated  by  the  fact  that  on  both  sides  of  the  Channel 
the  layers  of  clay  forced  from  the  horizontal  position  in  which  they  must 
originally  have  lain,  have,  not  been  very  much  displaced.  Throughout 
the  greater  extent  of  the  Channel  on  the  French  side  it  is  a  seventh 
merely,  a  fact  which  would  appear  to  indicate  that  the  subterranean  com- 
DQOtions  which  caused  the  deviations  in  the  layers  from  the  horizontal  plane 
'were  not  of  much  moment. 

II.  Geological  rhart  of  the  bed  of  (he  Channel.  This  portion  of  the 
studies  pursued  is  worthy  of  incretised  attention.  At  first  sight  it  seemed 
an  insoluble  problem,  for  in  almost  every  region  of  the  earth  the  bottom  of 
tlie  sea  consists  of  sand  and  gravel,  covering  to  a  great  or  even  remarkable 
depth  the  massive  rocks  that  cling  to  the  solid  body  of  the  planet.  In  the 
Channel  of  the  Straits  of  Calais,  however,  runs  a  current  at  the  rate  of 
alx>ut  two  or  three  knots  an  hour,  which  sweeps  away  the  sand  and  gravel 
as  it  is  deposited,  and  does  it  the  more  effectually,  from  the  circumstance 
of  its  being  quite  narrow,  and  of  a  depth  of  not  more  than  80,  40,  or  50  (53 
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at  most)  meters.  The  rock  being  thus  laid  liare  throughout  a  large  portkn 
of  the  Channel,  it  is  easy  by  multiplying  the  soundings  to  reach  it  fre- 
quently with  the  lead.  Then  by  attaching  to  the  lead  a  steel  tubOp  sharp- 
ened at  its  end,  we  have  the  means  of  bringing  to  light  every  time  the  lead 
fiUls,  a  small  cylinder  of  the  material  cut  out  of  it  Sucoeas  is  the  mofe  as- 
sured if  the  bottom  from  which  the  cylinder  is  to  be  extracted,  be  of  a 
comparatively  soft  substance,  as  is  in  fact  the  case  with  the  different  kyen 
of  the  cretaceous  formation. 

This  state  of  things  and  these  circumstances,  so  &vorable  to  oar  enter- 
prise, had  been  already  revealed  by  the  experiments  of  1876,  when,  not- 
withstanding the  rudely  constructed  apparatus,  and  the  small  and  incon- 
venient steamboat,  1528  soundings  had  been  made,  758  of  which  had 
brought  to  the  surface  samples  of  the  material  beneath.  In  1876,  saiBdent 
time  having  elapsed  to  enable  the  mode  of  operation,  and  the  preparations 
incident  thereto,  to  be  brought  to  the  greatest  possible  perfection,  and 
when  a  steamboat  was  provided,  offering  all  the  desirable  conveniences, 
6,148  soundings  were  made,  2,500  of  which  furnished  little  cylinders 
cut  fW>m  the  bottom.  This  makes  in  all,  for  the  two  years,  7,671  soundings, 
and  8,267  samples,  of  which  some  however  had  no  scientific  value. 

In  the  same  lapse  of  time  the  operations  were  twice  as  many  in  1876 
as  in  1875.  The  little  cylinders  thus  extracted  fh)m  the  bottom  of  the 
Channel,  the  character  of  which  was  perfectly  determined  by  means  of  a 
geodesical  examination  made  at  the  time  by  Mr.  Larousse,  were  each  la- 
beled and  enclosed  in  a  vlal.  They  were  afterwards  examined  by  the  pmc- 
tised  eye  of  our  geological  engineers,  Messrs.  Potier  and  DeLapparent^ 
who,  not  content  witli  the  mere  evidence  of  the  senses,  frequently  had  re- 
course to  the  precise  indications  of  chemical  analysis.  They  were  thus 
enabled  in  the  nuijoriiy  of  instances  to  ascert^un  to  wliat  special  layer  of 
the  creisiceous  loriuation  the  samples  belonge<l,  and  in  this  way  the  geo- 
logictil  chart  was  traced  out  step  by  step. 

From  the  very  outset  we  had  felt  convinced  that  the  success  of  a  sub- 
marine railway  depended  absolutely  upon  the  tunnels'  being  placed  in  the 
chalk  f<>rmation.  In  this  particular  we  were  in  full  accord  with  the  English 
engineers,  who,  like  ourselves,  were  occupied  with  the  idea  of  a  Junction 
of  France  and  England  by  means  of  a  submarine  railway,  and  who  had 
even  preceded  us  in  their  explorations,  carried  on  uiwn  the  same  system  as 
ours  on  both  sides  of  the  Channel.  Outside  the  cretaceous  formation  we 
would  find  a  species  of  rock  either  very  permeable  to  water,  such  as  the 
green  free  stone,  or  of  great  relative  hardness. 

Chalk  has  the  advanUige  of  being  easily  perforated  ;  but  this  cretaceous 
formatit)n  is  in  this  respect  by  no  means  equally  satisfactory  throughout. 
There  is  a  marked  difference  Iwtween  the  upper  and  lower  layers.  The 
upper  layers,  c(msisting  chietiy  of  a  white  chalk  similar  to  that  worked  at 
Meudon,  near  Paris,  contain  more  or  less  water.  The  lower  layers  present 
qualities  much  more  satisfactory  to  the  engineer,  whether  he  have  to  crots 
or  to  remain  in  tUem.     We  have  had  occasion  to  note  this  diflerenoe  tke- 


quently  in  Friiku.'.  wlii-re  the  worktag  of  tJie  ini>«l  productive  mineH  of  the 
North  anit  of  ilxt^  StraLIs  iit  Calais  has  obliged  uu  tu  siolc  Dumerous  shafls 
through  iho  cretnucous  forination.  Tbi.'  result  ofa  lung  exi>erience  acquiriHl 
by  the  coal  minere  is  that  the  upper  layers  contain  wbat  are  called  the 
ntetaax,  aubtvrrauwtn  alieela  ot  water,  the  draining  nf  whicli  is  very  es- 
ponslve.  The  miners,  in  sinking  tbe  shafts,  cansiiler  iLeir  difficulty  al  lui 
nod  when  uncv  they  have  reached  the  loner  layora  known  aniong  then)  as 
dwMi,  elsowlieru  nailed  Hoaen  rhalk.  lu  the  greater  uamber  of  iostancea, 
tbMe  layers  havi!  been  found  to  t'ontain  very  little  water,  and  may  there- 
fore be  <M>n9idoreil  practically  impermeable. 

it  happeiiB  at  times  that  among  these  name  layers  some  thai  are  on  k 
bigber  Itivel  are  crossed  by  fissures  through  which  part  of  the  water  cod- 
UiUied  la  the  upper  beds  finds  its  way.  These  waters,  as  Ihey  descend, 
merting  tliu  lower  and  more  compact  layers  of  Rouen  Clialk.  can  penetrate 
DO  nirtber,  and  accordingly  gush  forth  into  Ihc  open  air  wherever  they 
find  an  iiauo.  TIiIb  it  ia  which  gives  rise  on  the  French  coast  tothqsources 
«f  Ibe  Cbeu  d'Escalles.  and  in  England  tu  those  of  the  Lydden  Spouts. 
But  the  volume  of  water  of  Ibis  description,  which  would  be  found  in  ex- 
caTaiJDg  the  tunnel,  would  he  such  as  could  easily  he  drained  by  puinin. 


:8  to  the  great  power  which 
Kqulr«d  :  and  no  alarm  need  he  felt  < 
It  liciDg.  therefore,  evidently  to  oiu 
way  aamuch  aspossible  in  the  di«ri 


modern  exliausling  machines  have 

:  that  accouni. 

interest  to  place  the  submarine  rail- 
>r  Rouen  Clialk,  our  engineers  then 
ap|)]ied  tlieraselvee  to  the  ta^k  of  computing  the  H|>Bce  which  these  layers 
occupy  in  that  pan  of  the  submarine  rock  which  is  accessible  to  us  ^  as 
atau  Ihe  degree  of  regularity  which  they  present, 

Tlie  result  of  their  taborsaflbrds  good  ground  forthe  belief  that  through- 
out (lie  whole  width  of  the  channel,  except  iu  the  neighborhood  of  the  two 
-•hore*,  the  Rouen  Chalk,  or  lower  stiatum  of  tlie  cretaceous  formation,  is 
of  rviuarkabte  regularity,  so  much  so,  indeed,  that  it  would  be  iioasible  to 
lay  the  fnilimarlne  railway  almost  in  a  straight  line  through  it,  and  at  a 
verj^  ordinary  depth.  At  a  short  distance  from  the  French  coast,  where 
tbe  Quenoc  nicks  are  tu  be  seen,  and  also  in  proximity  to  the  BngliaU 
•bore,  on  tbe  reef  of  Varnc,  the  upheavals  of  tUe  earth  are  (bund  by  our 
«nglDeen  to  have  caused  a  deflection  In  the  layers,  but  without  severing 


It  doos  uot  appear  that  there  exists  elsewhere  throughout  the  whole 
^dtb  of  the  channel,  al  least  in  the  part  which  concerns  us,  a  single  break 
'wliirh  migbl  be  considered  an  essential  obstacle.  Indeed,  the  study  of 
the  layer*  compriaing  tbe  Rouen  Clialk  even  suggests  the  practicability  of 
■0  coMtrucllng  the  tunnel  as  to  enable  us  to  enter  this  particular  formation 
la  frmnce.  and  to  reach  tlie  open  air  in  England  without  having  ever 
qulnodlt. 

Tbo  only  nbjections  widch  might  be  brought  lo  hear  against  this  idea 
Willi  regaio)  to  tlie  whole  length  of  the  line,  comprising  the  approacbes 
fram  tlui  nmialand  to  the  ana,  would  be  such  as  might  lie  drawn,  for  ex- 
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ample,  from  I  be  poitiiioii  of  certuin  Kiuits  considen^  morr  avnilithli-  forl.^ 
connection  with  Ihcrailwayiscomtng  Itc  ooe  from  PariBund  tb«  uUi^rfrom  .m 
London.     Reasons  sucli  as  these  might,  indeed,  have  some  wt^ght. 

But  apart  rrom  conBidonttions  of  tliis  character,  it  would  iw  lo  out  tA-  — 
Toniage,  if  only  on  principleB  of  dconomy,  lo  retain  the  roadbed  wholly  "^ 
witliin  tlui  Houen  Chalk  from  the  place  where  it  descends  into  the  ealth  ^ 
Id  France,  to  where  it  emerges  inio  the  open  air  in  England. 

One  circumstance  of  great  importance  to  ue  ia  that  the  total  thickoew  oCS 
the  Rouen  Chalk  is  in  th«  neighburbood  of  sixty  nietrea.  As  oar  tmuiel  M 
would  not  require  more  tbnn  ten  metres  for  it«  conelntction.  this  would  -^ 
give  us  ajuplc  rooui  to  conform  tu  imy       those  dovlatione  ^m  a  simigbt  -^ 

line  in  the  course  of  tlic  strata  which  are  more  or  less  common  in  the  in 

lerior  of  the  eartli.  especially  since  in  'ho  prc»ent  inslanet.  as  we  haves 
seen,  these  deviations  are  of  no  great  ec  uquc-ncc.  If  |>erohance  in  ordeK — 
lo  preserve  the  previously  determined  ■  'et,  we  were  forced  to  abundoi^ 
the  shelter  of  this  formation,  it  would  f  he  fur  short  intervals,  and  Ih^ 
difficulty  would  he  by  no  nieans  insur .ntable. 

in,  Th«  Sfiafi  III  Sangatte.  This  shafi  had  for  its  object  to  prove  the 
water  beiiring  obanicler,  on  the  one  hand,  and  the  relative  drynesB,  un  th« 
other,  of  the  different  layers  of  this  creiaceous  formation.  A  very  aimpte 
means  was  made  use  of  in  measuring  the  quantity  of  water  which  \b» 
different  layen<  furnished.  You  will  find  the  account  of  it  in  the  specisl 
report  upon  Ibis  subjecl ,  The  result  whs  that  as  soon  ue  tbc  Roiien  Chalt 
wae  readied  the  quantity  found  wbb  osceedingly  small. 

The  present  advanced  stuge  of  our  studies  enable.^  us  lo  fix  the  i>osilii» 
of  the  shaft  draigoeil  for  the  removal  of  the  material  extracted  dnriog  Iht 
work  of  excavation,  and  to  mark  out  tbe  direction  of  the  gallery  whicli 
will  conduct  the  leakage  waters  lo  tbe  shaft.  The  first  thing,  then,  t»  he 
attended  to  would  be  the  sinking  of  the  shaft,  followed  by  the  excuvatiai) 
of  the  gallery.  This  latter  would  be  placed  in  the  same  slrulum  with  the 
tunnel,  and  excavated  to  the  distance  of  about  two  kilomelcre.  would  srrrt 
Uie  purpose  of  a  supplementary  reconnaissance  of  the  route  to  be  taken  by 
our  enterprise.  You  are  aware  that  on  the  part  of  England  explor&ticdu 
bare  been  made  even  prior  lo  our  own,  having  the  same  object  in  view. 
They  were  under  the  supervision  of  Sir  John  Hawlubaw,  a  diBtingibbed 
engineer,  with  whom  we  have  entered  into  relations.  Prom  the  very  be- 
ginning he  most  obligingly  made  known  to  us  not  only  tlie  rcaulis  uf  hk 
operations,  but  tbe  mode,  as  well,  by  which  he  had  elTectcd  them,  and 
gave  us,  at  the  same  time,  models  of  the  instruments  be  made  use  of.  Oar 
intercourse  with  bim  has  been  of  great  service  lo  ua.  Wo  have  just  trans- 
mitted to  him  the  results  of  our  labors  during  the  year  IHTii,  and  Mr. 
Lavalley,  the  delegate,  has  repaired  lo  London  to  cunter  with  bim  with 
regard  to  tbe  detlnil«  direction  of  the  tunnel. 

These  conferences  which  have  brought  to  light-much  valuable  ll 
tion  fhim  both  sides,  and  have  evinced,  likewise,  that  perfect  spiri' 
cord  so  much  to  be  desired  in  similar  undertakings,  will  ahortlj 
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Ktbthe  well-known  ch»racl«r  of  Sir  John  Hawkslmw  nnd  the  good  wilt 
>.  idi  we  sUull  bring  to  every  discussion,  well  knovring  that  in  thiii  inttn- 
K~  He  out  bmt  rutnil  your  wishes,  the  coming  confcrtnoea  cannot  (a,i\  of 
c=*lleol  rcBulu, 

fcWe  bftve  aleo  lo  confer  with  the  Railroad  Company  ofihu  North  with 
sard  to  tlie  point  where  our  line  should.  Join  theirs,  ihe  decision,  of 
:«ne,  to  be  subject  to  the  approval  of  the  general  government, 
^^e  cunliDUe  toliBTe  nothing  but  praise  f^om  the  administration.    They 
^B  never  censed  lo  encourage  our  enterprise.     We  have  jusi  received 
n  tbi-iu  H  deB)mtcti  intimating  tlie  Minister's  desire  to  see  our  works  in 
operation  us  soon  us  possible. 
AAr,  Fermuid  Raoul-Dilval,  Uie  meuiber  of  the  sub -committee  who  has 
'!>  vi-olal  charge  of  the  accounts,  will  make  our  tlnanciul  condition  known 
It  is  very  BntisfBCl'jry.     He  will  also  submit  for  your  inspection 
^■kd  approbation  u  statement  of  the  expenseit  incurred  during  1876. 

oar  last  meeting,  Mr.  Cezanne,  engineer  of  bridges  and  highways, 
vas  a  member  of  Uie  subcommittee,  has  been  removed   by  prenialure 
(nuu  Ilia  family,  his  friends  and  our  Association,  so  greatly  indi'lited 
faJm  for  Ills  very  many  services. 

ASr.  Talabot  liuving  delerminedfromlhuneceaaity  of  increased  care  of  his 
lo  send  in  his  resignation  as  member  of  the  (lenuaoent  eommitiee. 
^w   hiivo  eiproaseij  to  him  our  deep  regret   on  being  deprived  of  tlii- co- 
rsiioD  of  one  so  eminent. 

On  motion  of  Mr.  S.  W.  Roberts,  the  thanka  of  the  So- 
•**tjr  were  tendered  to  Mr.  Chevalier,  and  the  MSS.  as  trana- 
*te<l  referred  to  the  Secretaries. 

The  death  of  Dr.  Jared  P.  Kirtland,  Dec.  10,  1877,  aged 
**'!.  WiiB  announced  hy  the  Secretary. 

f*rof.  Frazer  presented  a  comnmnicntion  on  the  uraiiial 
P'aties  in  a  model  btitst,  [ire|Mired  by  Mr.  Edward  A.  dpriiig. 
*^^  Perth  Amboy,  based  on  a  study  of  the  Venus  of  Milo. 
"»e  planes  belong  to  the  triclinic  systttm. 

''rof,  Frazer  reported  the  results  of  an  experiment  intend- 
**•  to  illustrate  his  views  of  the  formation  of  limouites. 
Mr.  Lesley  was  nominated  for  I.iibrarian. 

Mr,  J.  S.  Price  offered  the  following  resolution  which  was 
f  **«Jnded  «nd  adopted  : 

I,  That  the  Treasurer,  J.  Sergeant  Price,  be  aathorixed  to  reoeive 
recoipt  to  the  City  of  Philadelphia,  for  the  sum  of  one  thousand 

UIKK.  PHILOS.  tov.  KVii.  101.  2.r.     piiiNTsn  march  36,  IHTtf, 
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dollars  ($1000),  being  the  amount  of  City  Loan  beUmginip  to  Uia  Bodefty; 
fiklling  due  January  1,  1878. 

Besoh&d,  That  the  Treasurer  be  authorized  to  invest  tha  piooeeds  attmSd 
loan  under  the  direction  of  the  Committee  on  Finance. 

And  the  meeting  was  adjourned. 


Stated  Meeting,  Jan.  18,  1878. 
Present,  15  members. 

Vice-President,  Mr.  K  K.  Pricb,  in  the  Chair. 

Dr.  T.  B.  Reid,  a  lately  elected  member,  was  introduced 
to  the  presiding  officer  and  took  his  seat. 

A  letter  of  envoy  was  received  from  the  Royal  Obsarfi^ 
tory,  Greenwich,  London,  S.  K,  Dec.  27, 1877. 

A  letter  requesting  the  continuance  of  exchanges  and  thft 
completion  of  a  set  of  Transactions  A.  P.  S.  was  reoeiToi 
from  the  Linnean  Society  of  Boi*deaux,  dated  Dec.  80, 1877. 

Donations  for  the  Libniry  were  received  from  the  Bi 
Revue  Politique  ;  M.  Melsens  ;  the  R.  Belgian  Academy; 
Ed.  Xature;  Leeds  Phil,  and  Lit.  Society;  Canadian  Nat- 
uralist ;  Cornell  University ;  Philadelphia  Academy  of 
Natural  Sciences;  Pharmaceutical  Association;  Franklin 
lupititute  ;  Penn  Monthly;  Medical  News;  American  Joor- 
nal  Medical  Sciences ;  Prof.  E.  D.  Cope ;  Mr.  Henry  Philips 
Jr. ;  Mr.  Lorin  Blodget ;  Ed.  Robinson's  Epitome  of  Litem- 
ture;  Bureau  of  Education  and  Engineer  Department, 
Washington ;  Ed.  Western  Inventor,  Cincinnati ;  and  Min- 
isterio  de  Fomento,  Mexico. 

The  death  of  Benjamin  Hallowell,  of  Sandy  Springs,  Md., 
and  also 

The  death  of  Thos.  F.  Betton,  of  Germantown,  was  le- 
[X)rted  on  the  occasion  of  the  stated  annual  reading  of  thi 
list  of  the  surviving  members  of  the  Society. 


le  ileHth  of  Marcus  Bull,  formerly  of  I'hihtdelpliia,  and 
o^  Theodore  Monimaon,  of  Berlin,  was  also  reported. 

Mr.  Lesley  read  a  latter  from  G.  8.  Blake,  an  officer  ou  tlie 
U".  a  Frigate,  Java,  in  1830,  dated  Nov.  12.  1877  I?),  to  Dr. 
H.edge  of  Harvanl  College,  contaiuJug  two  extracte  from  his 
Journal,  July  15, 1830,  Port  Mahoii,  and  July  30,  1830,  Al- 
£len.  re8i>eetiQg  Dr.  Timison,  Surgeon  U.  S.  N.,  on  board  the 
Java,  the  graudsoii  of  Red  Jacket,  and  a  pure  Seneca   In- 
dian, who  was  graduated  at   Schenectady,  N.  Y,,  and  died 
1     w^hen  the  Java  touched   at  Algiers,     At  Port  Mahon  Dr. 
"intsoii  encountered  a  Kabyle  chief,  a  prisoner,  addressed 
nta  iQ  the  Seneca  language,  and  reported  to  Mr.  Blake  that 
toe   Kabyle  evidently  comprehended  him.     The    death  of 

tion   prevented   further  experiments  with   Kabyles  on 
arrival  at  Algiere. 
—  > 


Salurday,  13tli  November. 


ItB  : — A  fpw  (tnya  smce,  you  expreased  a  wish  that  I 
in  writing,  the  purtii^alun  of  the  tncidcoC  wliich  I  reUted 
tludilitUtr  At  Mr  G.  B,  B's,  nud  which  we  both  regard  ua  one  ofconBifl- 
^'Mtile  InterMt.  I  caonol  do  I>et1«r.  perhaps,  tlun  to  give  yiiii  na  extniut 
^•tn  my  ionnwl  : 

"■Prifpile  ■•  J»VH,"  I'ort  MnLon,  Island  of  MiDurca,  15th  July,  1830. 
"  'Tlwr  Prencli  frlgnte  wliicli  arrival  recently  from  Algiers,  curaplcleil 
'■"x  ipunutiine.  and  took  pratiiiu'  this  murnlug.  and  sails  soon  for  Toulon. 
^^M  liM  »n  lioftrd  a  Tiiunher  nt  Kalijtw,  captured  in  the  ungAgemcnt  of 
<!>«  ihh  .Ituie.  nc>ar  Torreehicn. 

*' '  Pr.  JiiniaoD,  who  UappKned  to  be  at  the  Iduutri^lto  when  she  was  ud- 

•titti,,]  1,,  (initli[UB.  look  me  aside  on  bis  return,  and  told  me  that  he  caught 

■:  "W  "ftlie  prisoners  in  chlufhe  thoaglit),  and  that,  as  liu  return- 

■    -leniingly  with  inifrest.  ho  ventured  tu  spoak  lo  him,  and 

111  ill  thclunguageortheSeaecatrilffiof  Indians,  andtlint  Utbia 

■  Ml   .iirplTse,  llfy  ftrtaialy,  lo  nomttmUnt,  timid  undtritaTuI  taeh 

"•■Vr.     1  iried  to  draw  from  him  some  ]>articulars  in  reuard  to  the  nature 

"^  Uwlr  cummnnkAliou,  liul  could   not.  except  that  it  related  to  the  lale 

'^Uitiy  ercnts-     1  am  deeply  inieri-'ated  1u  the  matter,  and  it  is  understood 

•"WiTfeii  ua,  tlial  when  we  arrive  nt  Algiers,  he  will  endeavor  to  following 

"!>  iu  my  presence. 

'"Friday,  July  Mth,  At"  p.m..  anchored  off  Algiers,  and  lOo'clm^^k, 
"^■'^MtSargeon  Jacol)  Jlmiaondied.  Ho  was  to  me,  a  most  interesting 
^'^oa.  He  was  of  the  Senei^  tribe  of  Indians,  of  pure  blood,  so  said,  tlie 
*"  •  ehiei;  nud  a  gmnd-Min  of  ihe  ciilelj rated  '■Red  .lackei."     He  was 
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educated  careAilly,  and  a  graduate  of  Schenectady  College.    He 
the  Navy  in  January,  1828  ;  this  was  his  flret  cmlae. ' 

"I  cultivated  his  acquaintance,  which  was  rather  difflcalt  to do^  fbr 
was  grave,  thoughtful,  and  very  taciturn,  but»  perhaps  he  wis  as 
with  me  as  with  any  other  ward  room  officer. 

**  He  died  of  a  land  fever,  after  an  illness  of  about  ten  days. 

**  All  this  is  very  vague,  but  you  will  take  it  for  what  it  is  worth.    I  wf0 
only  add,  that  Jimison  was  not,  in  my  opinion,  a  person  likely  bjasX 
means,  to  play  upon  the  credulity  of  any  one.    He  most  oertainlty,  tsBf 
believed  what  he  related  to  me. 

"  Believe  me  with  great  respect  and  regard,  youis, 

'«CL8.  BLin 
"Kkv.  Dr.  Hedge.*' 

Prof.  Cope  made,  throagh  the  Secretariee,  a  written  ooDr 
munication  on  the  occurrence  of  the  remains  of  man  in  sbm)- 
ciation  with  those  of  extinct  vertebrata  in  Oregon, entitled: 

*'  Pliocene  Man. — Prof.  Cope  stated  that  he  had  received  from  Ofegos 
a  collection  of  fossils  fh>m  an  ancient  lake  bed  of  Pliocene  age^  whkh  is* 
eludes  the  following  species  of  Mammalia :  EUpha»  pHmigmtuM,  3fM 
ocetdentttliB  ;  E.  major  ;  Auehenia  hestema;  Aueh&nia  magna;  AwAKm 
wtak&riana  sp.  nov.  ;  Mylodon  $odali$ ;  Lutra  f  pimnaHa  and  (M 
lairaTM. 

' '  Of  Birds :  bones  not  distinguishable  from  those  Podie4p$  ocMumtitMi^ 
Podilymbus  podieeps ;  others  of    Qraculu$   larger   than    those  of  tfrs* 
cuius  iUlophu8.     Fishes  :  CaUtstomidcs  and  Cyprlnidatf  of  extinct  spedei 
of  Albtfrnopit  and  AncJii/bopnis.     Mingled  in  the  same  deposit  in  undistiB- 
guishable  relation ,  were  found  numerous  flakes  with  arrow  and  spear  hetdi 
of  obsidian,  many  of  them  much  tarnished  by  long  erosion.     All  werelyinS 
mingled  together  on  the  surface  of  a  bed  of  clay,  which  was  covered  by  i 
deposit  of    '  volcanic  a3ind  and  ashes '  of  from  fifteen  to  twenty  feel  in 
deptli.     This  had  been  drifted  away  by  the  wind  in  some  localities,  th« 
exi)08ing  the  remains.     Great  numbers  of  specimens  of  the  fresh  water- 
shell  Vnriaiftx  Mirberryi,  of  a  white  color,  were  found  with  the  vcrtebntt 
foHsils.     The  locality  is  the  basin  of  a  lake,  a  small  remnant  of  which  stiD 
remains  and  is  visited  by  numbers  of  Mnmuuilia  and  water-birds  at  tht 
present  time. " ' 

Mr.  Chase  presented  some  equations  of  relation  between 
planetary  masses,  times  and  distances,  in  all  of  which  the 
velocity  of  light  entered  us  an  important  factor. 

Mr.  Lesley  was  elected  Librarian. 

The  Standing  Committees  were  re-elected  without  change 

The  Roll  of  Survivinfic  Members  was  read. 
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"trending  nominations.  Nos.  840  to  851,  and  new  noniina- 
Qa.tion  852  were  read,  spoken  to  and  balloted  for,  and  on 
*<2"rutinj  of  the  ballot  boxes  bj  the  presiding  officer  the  fol- 
io-wing persons  were  declared  duly  etec'ed  members  of  the 
Society : 

840.  Mr.  I.   F.   Mansfield,  of  Cannelton,  Beaver  Co.,  Pa. 
S41.  Prof.  L  C.  White,  of  West  Virginia  University,  Mor- 
e^ntowu,  W.  Va. 

§842.  Mr.  F.  A.  Raudali.  of  Warren,  Pennsylvania. 
848.  Mr.  Burnett  Laiidretb,  of  Bristol,  Pa. 
944.  Mr.  John  Price  Wetherill.  of  Philadelphia. 
845.  Mr.  Elisha  Uray.  Sc.  D„  of  Chicago,  Dl. 
846.  Mr.  Simon  Newcomb,  of  the  Superintendent  Nautical 
^^^Itnanac  Office  at  Washington,  D.  C, 

HI.  Mr.  Asaph  Hall,  U.S.  Observatory,  Washington,  D.C. 

848.  Dr.  Theo.  a.  Wormley,  Prof.  Chem.  in  theMed.  Dep. 
*f  th«  University  of  Pennsylvania. 

849.  Dr.  C.  H.  F.  Peters,  Prof.  Astr..  Hamilton  Coll.,  N.Y. 
R50.  Mr.  Jas. C.Watson,  Prof.  Astr.,  Ann  Arbor,  Michigan. 
S51,  Mr.  Fmneis  Andrew  March,  Prof,  of   Languages  in 

Luxfayette  College,  at  Easton,  Pennsylvania. 

And  the  meeting  wan  a<ljourned. 


Rfulf  of  Wtvt  Inttrftn 
B»  PuMT  Eahi.b  Chare,  LL.D., 

pROrotSDR  OP  PbRiOSOPHT  IH  HATBairOHD  C01.C.HOS. 

{Rt<Kl  before  tht  Amtriean  Philoniphkai  S'iritty  S^Umb»r  Bl  ani  ft 
IB.  18T7,  andJan»arst  18,  1878.) 

The  (nmbined  infliieiiceB  of  actJiiD  and  reaclton.  elasticity,  dentitfilll 
faDd&inental  velodty.  in  the  iirre"'"""'!nt  of  the  solar  Byetem.  HnA 
by  the  symmetrical  formula. 


i'-^)    ' 


III  wliicb  n  ^=mAK  of  SuD ;  ,u,  ;=  mwe  »f  Jupii^r :  /.  =  avonge  velodq<< 
compleU  solnr  dlwociation  =  S14.S0  p  -:-  4IIT.S2n  =  volodty  of  WgA: 
i,  r=2^/'3p:=ax  Telocity  of  incipient  m\M  iliBBOclatiou  =  oMfl 

rftdial  Telocity  of  complete  solar  dissnciatioD  =       ■*  X  (gl*.8ill    if    , 
No.  HOCODdB  in  1  ycu 
p,  =  Jnpit«r'B  projectile  radius  or  inean  ptiribelion  distanot-  tVom  Soa; 
f,  =  Sun's  equatorial  radius.     Substituting  the  values  ^  =  ^  -i-  9-SI1:  ! 
I,  —  p   ^  344.15  ;  /.,  =  lOfWI.na  ;  />  =  1  ;  the  equation  ntdurw  In 

— ^^-1  =  1070.83    .    .   —^  =1049.34. 

KcssgI'r  estimate  is  1048.88  ;  the  difiereuce  between  the  theoretical  and 
the  observed  Talue  being  only  j',  of  1  per  cent. 

The  velocity  of  light  also  appears  as  an  important  tactor  in  the  follow- 
ing ci(U)Ltinns,  thus  riimlshing  further  evidence,  both  of  the  significance  of 
Earth's  |i>>silion,  at  the  centre  of  ihe  belt  of  greatest  condenmtlon,  and  ot 
Jupiter's  influence  ■ 


i^(0' 


"■  =     4      X  a*  wt 

p         /, 

I,    =      —        y  l.oei  days.  (i) 

I  :  I,  ■■:>.,.  k 
In  tliew'  equations  iir.  y-'fr  ;=  ii^rrestrtal  disaociative  reloci^:  - 


i-T 
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nUftSfl  of  Earth  ;  ,;.  =  densily  of  Eartli  in  iiiiiis  of  Bun's  density  ;  3^  = 
!»■«»«  of  revoliiliiin  si  2  r ;  2*  =  radiiiB  of  revoiulion  fur  2  t ;  ^  =  Enrth'e 
nx^T^n  dUlancc  from  Sun  ;  /=lime  of  oBCillWion  througli  major-axis equivii- 
*»»».  to  Sun's  iiouible  aLniosphere,  or  to  i  of  Earth's  mdius  vector  :  f,  —  time 
•"r  •Iiipiter'BrevolQtion  ;  r,  =  time  of  Earth's  re-voliitioii ;  l.Ofll  =  .hiplter'fi 

*l  is  erident.   from  equation  (0).  that      "^ — '  might  t>e  aiiljstituted  for 


^     ,  in  the  exjiunent  of  equalioti  (1). 

In  the  undulations  which  are  generated  by  the  two  controlling  mosses,  /i 
'**''  fv  "6  may  nfttilrally  look  for  harmonic  interferences,  not  only  in  the 
"sht ipectrutn.  Imt  also  Incosmicalnggregaiiuna  A^dinclemeuta^ymoIecu- 
'**■  gioajiines.  If  we  compare  ii  and  ^,  at  Jupiter's  present  perihelion,  we 
Ood  ihiit  ihc  product  of  Jupiter's  radium  vei-tor  by  its  mass  is  1.0158  times 
Uw  prrxlud  of  Sua'a  radluf^  by  its  maan.  Kepresenting  1.015K  by  n,  and 
Wtijif  o  =  II  /  .0158  =  .0919,  the  harmonic  progression,  — —  ,  —  -  ■     . 

jj'^,     J-',  etc.,  gives  us  the  following  nodal  divisors  and  approximiitionB,  In 
'"AUonthgof  a  millimetre,  to  ware-lengths  of  Pisunhofer  lines  : 


«  +  •"    (/) 
%+  So 


(/) 


iodal  DIvlsu 
1,0000 

i.iini 

[1.168(1 
1.1119(1 
1.3«in 
1,38M 

[1.4437 
1.4743 
1.5(1(11 
1,6579 
1.7497 

[1.7(150 
1,8415 

[1.9190 


tlUOllBUtft. 

7«I,20 
(W7.5fi 
'HHKlfl] 
634.92 
,W».7« 
.>,10,*10 
.137.30  J 
.■)16.3l 
4»(1.0.'5 
450,13 
435.a5 
431.27] 
413,37 
;i86.87] 
39.^.73 


A  781.30 
B  HS7.4e 
C     056.07 


H' 


•'h'' Iwrmonic  interft-reneea  indicated  by  the  series  martted  (/I  are  the 
"*"«  iiilvresling,  both  on  nctxiuiil  of  the  closeness  between  the  theoretical 
^*'«iient*  and  ihc  corre«i)onding  observed  vnliics,  and  becnnae  the  succes- 
C  ilmaininalor  lncremont«,  are  flgurste. 

etmitting  six  lines,  three  fA.  6.  G.)  approximaU'  -m  closely  to  the 


corresponding  harmonic  quoiienls,  the  greatest  deviation  being 
one  per  cent.,  that  tliey  may  lie  properly  regarded  •sillu8lrati<nia( 
ary  intcrrerences  ;  introducing  two  harmonic  tripleta,  with  a  Qt 
nominator  di&erence  afZa,  (n  +  2  a,  i  a,  6  'i  ;  n  -f  fl  a,  8  a,  10 
The  bracketed  diTisora  indicate  tertiary  hnrmonica.  based  on  det 
differeneeaofa'  — .0IB3:  1.1680  —  1+  ;0oi' ;  l.Mai  =  1  +  36. 
=  1  +  SO  a'  ;  1.B180  —  1  -j-  80  a'.  The  greatest  diabrence  bel 
theoretical  and  oi)scryed  values  is  less  thnji  |  of  one  per  cent. ; 
difierences  range  between  ^  and  -^  of  one  per  cent. 
^  Among  the  subordinate  spectral  lines  there  are  «ome  as  I  hk 
eluewhere.*  which  are  closely  repreaenled  by  the  denoniioatorB 
n  +  4  a.  «  +  5  a,  »i  +  7  a,  n  +  8  o,  »  +  9  <i.  Bui,  on  accoi 
great  nnmber  of  faint  lines,  such  accordances  are  leas  saUsfac 
those  which  con  be  found  in  the  lines  which  are  more  widely  »ep( 
more  proraineut. 

In  planetary  aggregation  the  interference  waves  have  manifc 
inSuence  raoat  strikingly  at  luminoua  intemodea.  The  den 
are  exponential,  indicating  roola  which  are  to  be  extracted,  i 
diviaiona  which  are  to  he  made.  It  will  be  noticed  thai  the  first 
nential  denominators  in  the  following  tahle.  are  arithmetical  meani 
the  adjacent  numbers  in  the  primitive  series  of  nodal  divisora  In 
going  table,  and  that  the  others  are  formed  by  aucx^essive  denom 
crements  of  i  n. 


Kxponontlal 

DanomlUHtor-^ 

lUi.il-. 

Ob.erv, 

.>ii. 

l.oooo 

Mna 

0453 

Neptune. 

1.0636 

4130 

4182 

Uranus. 

1.1530 

3015 

2050 

Saturn. 

1.244M 

11.50 

1118 

Jupiter. 

1.33(16 

708 

738 

Freia.' 

1.4284 

40.5 

473 

Flora. 

1.5202 

331 

337 

Hais. 

1.0350 

314 

215 

Earth. 

1.741t7 

l.'iO 

155 

Venus. 

1.8044 

111 

110 

Ven.-Mer. 

1-1W92 

84 

83 

Mercury. 

2.0938 

Ofi 

04 

Mercury,  s 

2.2089 

53 

53 

Menmry,  c 

The  "  observed 

"  values  are  the  mean  planetary 

vector -radi 

of  Sun's  radius. 

■'Ven.-Mer.'  i 

s  the  arithmetical  mean  betwee 

mean  distance  (IIW)  and  Mercury's  secular  perihelion  164).      ■ 

c.  o."  is  the  centre  of  spherical 

oscillation  (,/  .4) 

of  a  nebula 

to  Mercury's  raeai 

1  distance. 

The  harmonic 

interferences  in 

1  the  spectra  of  chemical  elen 

probably  be  best  studied,  by  beginning  with  those  which  oo 

■AMr.v.lin. 

»».l 
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'^Oxxunent  lines.  The  wave-meaBurements,  in  all  of  the  following  com- 
■^^^aons,  are  taken  ftx>m  the  paper  of  Professor  Wolcott  Gibbs,  in  the  Ameri- 
J^*^  Journal  of  Science,  second  series,  vol.  xlvii,  pp.  198,  seq.  EirchhofTs 
^^B  are  indicated  by  K  ;  Huggins's  by  H  ;  Gibbs's  groupings  of  corres- 
^^J^ding  lines,  in  the  observations  of  both  Kirchhoflf  and  Huggins,  byK  H  ; 
^^  left-hand  columns  containing  EirchhoflTs  estimates,  and  the  right-hand 
^^Unms  those  of  Huggins  : 


Wave-lengths. 
568.47  568.55 
546.33  546.18 
542.80    542.80 


Mercury,  K  H. 

Quotients. 
1.0000     1.0000 
1.0407    1.0411 
1.0478    1.0484 


Theoretical. 
1.0000 
1.0406 
1.0474 


1 

1  -|-6a 

1  +7a 


Wave-lengths. 
561.29    561.46 
587.71    587.85 
439.07    438.98 


Lead,  K  H. 

Quotients. 
1.0000     1.0000 
1.0489    1.0439 
1.2784    1.2792 


Theoretioal. 
1.0000 
1.0440 

1.2784 


1  +  3a 
1  -{-19  a 


Wave-leugths. 
610.73 

479.48 
459.93 


Lithium,  H. 


Quotients. 
1.0000 
1.2277 
1.3279 


Theoretical. 
1.0000 
1.2214 
1.3321 


1  -f-  2a 
1  -f-  3a 


Wave-lengths. 
635.45 
545.44 
53(K52 


Ruthenium  and  Iridium,  E. 


Quotients. 
1.0000 
1.1650 
1.1973 


Theoretical 
1.0000 
1.1646 
1.1975 


1 

1  -f-  5  a 

1  -{-  6a 


Chromium,  E. 


Wave-lengths. 
541.35 
521.20 
620.98 
520.88 


Quotients. 
1.0000 
1.0387 
1.0391 
1.0394 


Theoretical. 
1.0000 
1.0387 
1.0391 
1.0394 


1 

1  -I-  111  a 
1  -h  112  a 
1  -{-  113  a 


V^Ave-lengths. 
578.67 
529.80 
522.24 
465.64 


Copper,  E. 


Quotients. 
1.0000 
1.0933 
1.1070 
1.2428 


Theoretical. 
1.0000 
1.0914 
1.1066 
1.2437 


1  -{-  6rt 
1  -|-7a 
1  +  16  a 


t'BOO,  AMSB.  PHILOS.  80C.  XVII.  101.  2k.      PRINTED  MARCH  27,  1878. 


■M.] 

298 

^ 

1 

Arsenic,  K  H. 

Wave-LputftliB. 

ttiiotieDlB. 

Tlieoroilml, 

fli7.54   nn.m 

I.OOOO     l.OOOO 

1.0000 

1 

811.69    611.67 

1.0096    1.0008 

1.0098 

i  +  " 

578.95    578.73 

l.«6fl7     1.0673 

l.OrtSO 

!+'• 

088.66    633.41 

1.1566     1.1580 
MAGKBainM,  E. 

1.1570 

1+17. 

'HYt-JeogUi'^. 

Quutleols.                        r 

■heoretlwu. 

fil8.78 

l.OOOO 

1.0000 

1 

G17.M 

i.ooai 

1.0030 

1+S. 

017.17 

1.0030 

1.0080 

1  +  1. 

458.02 

1.1280 

1.1385 

l+»t 

448.57 

1,1564 

44».80 

1.1568 

Tin.  K  H 

1.1570 

i  +  m 

UuuUents. 

Th....ie.lc«i. 

648.  &3    MS.27 

1.0000     1.00«) 

1.0000 

I 

616.59 

1.0491 

1.0530 

i  +  . 

B50.88 

1.1598 

1,1680 

i  +  «. 

558.59 

1.1604 

1.1630 

l  +  S*. 

510,.')5    510.4«) 

1.3650    12<m 

1.3M0 

!  +  «• 

450.47 

1.4«>6 

1.4050 

1+5* 

453.41 

1,4344 

1.4340 

1  +  8. 

630.85 
634.81 
613.35 
583. 7iS 
581.79 
580.80 
551.96 


438.06 

431.16 

426.00 

418.77 

Wave-I 

cnglliH. 

547,55 

547.44 

546.96 

646.  S8 

521.32 

621.34 

POTABSim,  R. 

.0000                         1.0000 

1 

.0097                            1.0097 

l-i« 

.0287                            1.0391 

1  +a 

.0800                            1.0802 

1  +  f 

.0843                            1.0843 

1  +  ft 

.0863                            1.0872 

1  -f  3** 

.14311                            1.1454 

l  +  5rt 

.3360                            1.3371 

l+4ft 

.4372                            1.4362 

1  +  15. 

.4632                            1.4658 

1  +  lBa 

.4809                            1.4810 

l+8r 

.5064                            1.5057 

1  +  fii 

Silver,  K  H, 

QiiutleiitH.  Theoretical. 

1.0000     l.OOOO  1.0000 

1.0011     1.0015  1.0018 

hOrm     1.0501  1.0502 

This  c&nnot  be  regarded  as  a  satiBftictorj  accorduice. 


^ 
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[ObBie.              ^M 

^^f 

Zinc,  K  H. 

1 

1                        W«*e-lenBlhi.. 

yuoUfnW.                 TbenrHlcoi.                                               ^H 

tM.m    OR7.37 

1.0000     I. 0000                1.0000 

1 

610.04    610.S0 

1.04:13     1.0443                l.OSTO 

1  +  " 

^^^        589.0(1    580.90 

1.0798     I.oea^                1.0781 

l  +  3« 

^^K      4T2.2n 

l.a488     1.3504                 l.;«13 
Cadmjum,  K  H. 

1  +  e.< 

'                   Wkve-ieogtbh 

Quotleiils.              Theoretical. 

W7.83    647.08 

1.0000     1.0000            1.0000        1 

«*Lsa 

1.0041                           1.0041         1 

+  0  +  38 

5UI.a7    581.01 

1.2182     1.2IB6            1.2800        1 

+  aa 

R08.00    608.83 

1.371B     1.2717            1.2737         1 

+  5ft 

480.SO     480.27 

1.8468     1.3478            1.8450         1 

+  3,. 

1^"           468.10 

1.382(1                           1.3818         1 

+  7J 

^^^L    441.04     441.X1 

1.41(45     1.4640            1,4600        1 

^  4a 

^^^^Vhe  quotient  of  KircliltofTB  sixth  wave-length  by  the 

seventli  I4K8.I0 

P^K-MI.M).  is  equHl  to 

the  quotient  of  the  fourth  by 

the  flfth  (500  ^- 

]     *80.M  =  1.01593).    The  bannonlc  denominators,  1  +  7 

M  +  11 .-.  1  + 

»»  o-ifo^311.ft-give 

l.aiei,  1.3438.  1.4B74;bmiUiBi8i 

loteosatisfrtctory 

*  >^prt«eoialion,  on  tlie 

wliole,  as  the  one  I  have  adopted 

.     (3 +  .1  +  41  a 

^^^  <$  +  a  X  7>  b. 

LANTHAKdM.   K. 

(uoll.'iitH.                        Theurri  (Oil. 

^^H    S88.B6 

l.OOOO                                l-IKWO 

1 

^^H   S)8.tf 

l.OOOS                            1.0008 

1  +  *" 

^^H  m.oa 

1.0011                            1,0011 

^^H  BM.4S 

1.0077                            1.0077 

1+7,. 

^^^1   6«.80 

l.O.'Ml                             1.0340 

1  +  31n 

^^H  a»9o 

1.0878                            1.0873 

l+84a 

^^^P  5I8.6S 

1.0383                            1.0884 

1  +  35,1 

^^V    481. no 

1,1193                            1.11B8 

SODIL-M.   H. 

1  +  108  a 

^^^^.^l«UKlb<.    Qootlc.ii. 

1     Tli*...rellail. 

^^B     MS.74           l.OOmj 

1.(10(10              1 

^^B   m.w        1.0002 

^^H     500.04           1.0492 

1.0456             1  +  6  «    <e  ^  1 

i  +  .'il 

^^H    as».4a 

^^M     569.46           1.0890 

1.IW35             l  +  na(ll  = 

1  +  a  X  .-.) 

^^H     U8.M           1.0840 

^^B    J15.90 

^^H    &1S.37 

1.1073           1  +-JOa  (36=^ 

1  +  5  X  B> 

^^^H  im.wt 

1.S303            1  +  31  a  (31  = 

1  +  6x5) 

1 

T 

1 

■ 

■ 

■ame.] 
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(!«.. 

Antimosy.  K  H. 

Wnve- 

engths. 

UUO 

eiiW. 

TbeorBUoRl. 

680.84 

630.49 

1,0000 

I.OOOO 

1.0000 

1 

613.50 

618.78 

1.0383 

1.0373 

1.0870 

1+aa 

598.11 

598,73 

1.054a 

1.0531 

1.0540 

l+4« 

591.61 

591.45 

1,0668 

1.0600 

689.70 

589,76 

1-0607 

1.0691 

1,0675 

1  +  Bo 

C64,S1 

564.41 

1,1174 

i.mi 

1,1185 

1  +  86 

557.19 

557.18 

1.1332 

1.1816 

1.1350 

1  +  10. 

040.61 

546,83 

1.1354 

1.1540 

1.1553 

1  +4* 

471.10 

471.03 

1.8391 

1,338^) 

1.3875 

1  +  850 

A.RBENIC,    K. 

tJuoHonts. 

T 

eorelloal. 

617.54 

1.0000 

1.0000, 

an.'!« 

1.0096 

1,0093 

1  +  u 

603.38 

1.033.') 

1,0244 

1  +S* 

578,85 

1.0666 

1.0653 

1  +7» 

S58,Z9 

I.106S 

1.1096 

1  +  94 

fi50.43 

1.1219 

1.1217 

1  +  10  * 

538.75 

1.1462 

1,1461 

1+13* 

533. 5B 

1.1374 

11585 

1  +  na     1 

531.32 

1.1846 

1.1836 

1  +  15* 

The  sixth  quotient 

eiileo  very  tie 

irly  1.1313 

^  1  +  13  a  ; 

rl8B=     1 

Bakicm.  K  H. 

rbeorelloal 

650.24 

6.50,44 

1.0000 

1.0000 

1,0000 

1 

611.75 

613.15 

1.0639 

1.0635 

1,0684 

l+4fl 

603.08 

603,70 

1,0783 

1,0792 

1.0792 

l+8a 

597.05 

597,58 

1.0891 

1.0885 

1,0890 

1  +  16ff 

585,51 

585,67 

1,1106 

1,1106 

1.1109 

l+7« 

582,88 

588.77 

1.1166 

1.1161 

1,1159 

1+84 

578,51 

578,00 

1.1240 

1.1258 

l.lfl4« 

1+aio 

653.95 

554.06 

1.1738 

1,1740 

1.1789 

1  +  8* 

552,40 

552.00 

1,1771 

1.1782 

1.1780 

l  +  30« 

493,78 

498.57 

1,3168 

1.8178 

1.8168 

l  +  90« 

490,20 

490,38 

1,3265 

1,3268 

1.8384 

l  +  66« 

Tbe  eighth  quotient 

e  also  very  nearly 

+  11  a  =  1.1748;   or  H* 

:  3  6. 

Stkontium,  K  H 

QuoUeiits. 

Tbeorellul 

641.38 

641,39 

1.0000 

1.0000 

1.0000 

658.90 

558.74 

1.1579 

1,1583 

1.1593 

»+< 

662,57 

553.88 

1.1607 

1.1614 

1.1010 

!  +  • 

550.83 

650.61 

1.1645 

1.1649 

1.1»47 

1  +  i 

^                        • 

"^ 

^^Kta-) 
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^M 

Stbomticm,  K.  U.—Coniinue'f. 

1 

^^^1      MB.lt    Mtt.lH 

1.16B(I     l.KlOfl                1.IG75 

i  +  st          ^M 

^^H      (i8.«8    Q4S.7'> 

1.1680     1.1088                l.lflill 

1  +  3.           H 

^^H      53S.98    52JS.A3 

1.3194     1,3195                1.219.'5 

1  +  4.           ^m 

^^H      52448    034.30 

1.2336     1.2334                1.3234 

i  +  <)            ■ 

^^^P       sm.U    S88.3S 

I.32B8     1.2258                1.325.') 

i  +  i,           ■ 

^^V       S3SVT    523.SS 

1.3264     1.2368                1.3206 

i+r"               V 

'                saa.7i   B3a,flo 

1.3370     l.237a                1.3372 

■ 

The  ratio  beiween  the  first  ftod  Ihe  nintli  liarmonic  increuie 

t. ,  =  i.<2<a,          ■ 

t&^Mitof  oonstant  volume  ;•  the  tniio  betweou  the  second  and  the  tenth  b»r-              ^| 

ravo.vdodly,                ■ 

^k*»rf  liable-  or  circular- velocity.    The  geometric  mean  of 

.184.5.   1.1660,                fl 

1  -asSS.  is  1.1671  — 

1  +  8  *■ ;  a.3194  X  1.2336  x  1.32581* 

=  1.3328  =  1               fl 

-*~     *>•■■     Huggina's 

mtans  are  not  ao  tbeoreticaHy  exaci,  but  their  devia-               ^H 

*»«=>«  li.  r«r  within  the  lliniu  of  probable  error,   for  (1.1649 

X   1.1M6    X 

^^^^m)i  =  i.isos 

a,21B5  X    1.2334  x   1.23^8)*  =1.33 

30  ;  1  +  3  6" 

^H^^   1.1ST0;1  +  4A' 

=  1.3327,     Kirchlioir  givefi  the  follow 

(S)  STROHTirM,   K. 

^^H      m.m 

Quolleiils.                     Thcort'llpiil. 
.9857 

^^^1 

1.1586 

^^H 

1,3803                            l.;i81!3 

l+4a' 

^^^B 

l.;t894                            l.SHgS 

1+41' 

^^H 

1,4808                            1.48fl7 

l+5a' 

^^^1 

1.4875                            14873 
Platinum.  K  H. 

1  +  .5  *' 

^^^B       SU8.23     508.14 

g....tlo.il».                        TtiporBll™l. 
I.OWIO     1.0000                  l.OOOO 

^^H     m.m  RiM.no 

1,0033     1.IH12R                1.0036 

l  +  «a 

^^B      596.09 

1.0044     l.004.'i                1.0044 

1  +5a 

^^^B      MR.07    MT.ns 

1,01115     1.01)16                1,0910 

1-56 

^^^B     630.70   aao.ia 

1.1273     1.1370                1.1375 

1+7J 

^^B     m.ia  523, oa 

1.14S6     1.14«i                1.141B 

1+  " 

^^H       SOe.43    (W6.33 

1.1812     1.1813                1.1836 

1  ^9« 

^^^B       4M.1«     454.112 

1.3118     1.3148                1.3139 

1  +20,/ 

^^H       400.71    440. 72 

1.8371     1,3300                1.3285 

1  +31l( 

^^^H       44C.63     444.4C 

1.3424     1.3455                 1.8442 

1  +33rf 

P^B^Wiia  not  gWen  among  the  comiiarisofiii  in  Oibbe'si  Table  XI.  bgt  fl              H 
F        ^'»*>twwail  the  Hues  in  which  Huggins's  meaBurements  (Table  IV)  and              ^| 

1               *  I*roc.  800.  nnl.  A 

J 

Kircbbofl'H  (Table  IX)  dtlTer  liy  lens  than  a  unit.     Tbe  (p-ouiMtnaj  beoci^^ 
nected  by  the  equations,  31  a  ^=  6  ;  30  6  =;  0  ';  8  *  =  7  d. 

Tbe  foregoing  investigaUonB  were  undertaken  in  consequeace  of  a  iQ-^- 
geatiou  by  Prufessor  Henry  Draper,  that  I  sUould  tost  my  theory  otb^x-- 
monic  undnlaiory  influence  by  an  eKaininniion  of  spectral  linee.  Pro&ssor 
Aa&pb  Hall  led  mc  to  the  discovery  of  fiirtber  corroborative  teeta,  by  Ltie 
query,  "  Will  tbt  inner  mi>on  of  Mars  fall  into  harmony,  or  will  it  make  « 
discord?  "• 

If  ne  start  from  a  point  near  llie  theoretical  beginning  of  nebular  ooff- 
denaation  for  tbe  outer  satellite,'!'  and  take  3  > 
tbe  form  div.n  +  i  =  3  div.n  —  d  v.n 

)ng  accordances  : 


Numernlor.      rivl«>r«.  Quotient!..                      ijliBcrvcJ. 

13.7                  d,—    1  13.700  18.602— Nebular  nulliM. 

d,  =  8  rf,  —  d,  =    2  8.850  (i.846  =  Deiiuus-J 

d^^  ad,~d,=    5  a. 740  3.730  —  Pbobua.t 

.f,  =  3(i,  —  d,  =  14  .979  1.000  =  f:fBemi-dlam, 

cl,  —  8  d,  —  d,  ^  41  .384                .833  =  cfc-ofrad- "«. 


I 


In  a  letter  to  the  editors  of  the  Aiutrieaii  Journal  of  Srirnet  atvd  Jrti 
(Oct.,  1877,  p.  837),  Profcuor  Elrkwood  calls  attenlion  totbe  rapid  motos 
of  the  inner  satellite,  and  Asks  :  "  How  itj  this  remarkable  fact  to  be  leooa 
cUed  with  the  cosmogony  of  Laplace?"  He  suggeetsa  partial  explutaiiou, 
based  upon  the  motions  of  Saturn's  ring,  and  concludes  vitb  the  remark: 
"  Unless  some  such  e:[plaDatlon  as  tbiscanbe  given,  tbe  short  period  of  tbs 
inner  satellite  will  doubtless  be  regarded  m  ii  conclusive  argument  agsinri 
the  nebular  hypothwis. " 

This  is  undoubtedly  true,  if  we  accept  the  nebular  hypotbesis  in  tbefima 
in  which  ii  is  popularly  taught,  and  in  whicii  LaplaC6  is  commonly  Wip- 
posed  to  have  held  it.     But  there  are  probably  very  few  among  the  stndeat* 
who  have  given  the  subject  much  careful  attention,  who  have  auppOMl. 
that  all  the  planet-building  has  taken  place  at  tbe  "limit  of  poasibleatmot— 
pbere,"  or  tbe  point  of  equal  centripetal  and  centrifugal  force-     It  mV' 
well  be  doubted  whether  the  illustrious  French  Aatromomer  ever  heldwf^ 
an  opinion,  and  it  is  certain  that  Sir  William   Herschel  never  did,  fca  h^ 
■peculated  on  the   "gradual  subsidence  and  condensation"  of  nebnkn^ 
matter  "by  Ihe  effect  of  its  own  gravity,  into  more  or  lessregularspbeiicKl 
or  spheroidal  forms,  denser  (as  tbey  must  in  that  case  be)  towardi  thia 

As  necessary  consequences  of  such  subsidence,  there  woQldbeoniOCeloT'*' 
tion  of  velocity  in  all  tbe  nebular  particles,  tbe  acceleration  being  iw** 
rapid  in  the  nucleus,  than  near  the  outer  surface  of  tbe  nebola.    Maajl*'      j 

•^e  Journal  of  the  Franklin  Institute.  Nov..  ixn.  \ 

\Pha.  Miff.  Oct.,  1R7T,  p.  W2. 

IThese  are  the  namea  proposed  for  the  DHtelUtes  by  tbelr  dlMovorar,  f 
Aaapta  Hall. 
t  Uer>oli«l'a  "Outlloos  of  Astronomy."  t  Wl. 


303 


ilicoiious  |>i>tQ[  to  iLo  HimulUineoiu,  or  ne»rlf  aimultaneous,  iDitiation  a( 
ail  Envroits  pUnetnry  centres,  and  it  is  very  doubtfbl  if  <>itlic'r  of  the  two- 
pla,n»r  Mta,  except,  perhaps,  that  of  Neptune  and  Uranus,  will  be  long  re- 
g».t-ilpj  *B  luiTing  lieen  "thrown  off"  hy  the  men;  increase  of  centrifugul 
velmcity. 

.At  the  yury  ouuet  of  my  own  investigations,*  I  was  lareflil  to  limit  my 
Micr-vpUnce  nrrhe  ni^buur  hypothes'ie  to  the  qualJiied  enpositioa  of  its  orig^- 
n^t^ir.  (i3*tate<l  by  Sir  John  HerecUel :  "Neillier  is  there  any  variety  of 
»«t»«ci  which  nehuliE  offer,  wliicii  Blandg  at  all  in  contradiction  to  this  view. 
El-weu  though  weshoolil  fei'lourseWes compelled  to  reject  the  ideaof  agaae- 
oua  'It  vn|M>t)itis  'nebulous  niaiter,'  it  loses  little  or  none  of  its  force.  Sail- 
•l«l«?Qi*,  uad  the  central  aggregation  consequent  on  subsidence,  may  go  on 
qui  te  sts  well  among  a  multitude  of  discrete  Uxliea.  under  the  influence  of 
•■ivit-ual  attraction,  and  feeble  or  |>artiallj  opposing  projectile  motions,  as 
Miikviag  ilie  particles  of  a  g&scnus  fluid.  "| 

It  miklters  not  whether  there  is  such  a  thing  as  a.  luminiferous  lelhcr,  or 
^rtierihrr  the  Uypothtsis  of  such  nn  entity  is  merely  a.  convenient  iisaump. 
**<*«»  fiif  the  co-ordination  of  results  M'hich  are  due  lo  the  action  of  forces 
•««A  aurnaUl  »i^'il  in  such  a  medium.  The  propor  study  of  Ihc  forces,  luid 
*'*f  t-hrit  inatheinalical  conseiiuences,  is  the  great  thing  tu  be  siiught,  and 
^«  numenius  accordances  which  t  have  already  found,  show  how  prolific 
*U<-li  BiiidiCB  may  become.  Those  accordances,  as  it  seems  to  me,  are 
*^P»»«(ly  suAIeient  Ut  establiati  the  Herscholian  hypothesis  as  a  true  theory. 
^^3''.>Dd  Ihi-  roai'.li  of  all  [>i)aiiib1e  controversy.  That  the  elastic,  or  quaai- 
*™«t.lr,  forees,  which  art'  eonlinually  operatingthroughoutthesolarsystem, 
*'***«*ld  exleaU  Itie  luirmonic  laws  lo  the  satellites,  as  well  as  to  the  planets 
****'  v>  the  gpectrnl  lines,  is  a  necessary  consequence  of  the  simplicity  and 
*">M^  of  design  which  underlie  the  manifold  plienomeaaof  the  universe. 

'n  ihe  case  of  our  own  moon,  as  we  have  only  two  lemis,  Earth's  semi. 
*^^*«>eif  r  and  Moon's  orbital  major-axis,  tlie  harmonic  equation  is  indelfir- 
'*^<>iai4' :  its  direct  solution  is,  therefore,  impoasihle.  I  hiive  elsewhere, 
J*'*^^«*eT.  called  attention  lo  the  fact  that  Earth  Is  central,  in  the  belt  which 
*  ^^xindnl  by  ihe  secular  |>erihe1ion  of  Mercury  and  the  secular  aphelion 
^^  ICan.  and  ihui  fact,  together  with  the  nearly  synchronouB  rotation  of 
^^  Ute  planets  in  the  lielt,  may  be  regarded  as  indications  of  common  forces, 
^*ctt  oe  would  be  likely  to  lead  to  common  harmonies.  The  sixth  and 
^f^'^nth  divisors  of  the  Mars  series  represent,  respectively,  the  mtlo  of 
^^n.ii>  tonu -din meter  to  Moon's  m^or-axis,  and  the  ratio  of  Earth's  axial 
'^**»t.Ion  U>  Its  orliitftl  revoliilloUi  viz.: 

d,  =:  a  d,  —  <r,  =:  132.  120.6331  =  Moon's  major-axis. 

«!,  =:  8  (1,  —  rf|  ^  aw.  805.35114  —  Earth's  year. 

■"h^  hamiunic  series,  of  wliich  Mars  and  its  satellites  form  a  part,  seems 

l^Te  been  iNlsbliehed  liefore  the  ring  of  greatest  nebular  condensation — 
*^    ring  of  which  Earth  was  ihe  centre— was  broken  up.     In  llie  solar 
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system,  as  well  as  in  the  group  of  densest  planets,  the  number  d,  which 
represents  the  uneven  harmonics  of  an  organ-pipe,  as  well  as  the  oaciUa- 
tory  divisions  of  a  linear  pendulum,  holds  a  prominent  place.  For  we  find, 
at  the  outset,  the  following  approximations  to  important  nebular  centres : 

6518  ^  Neptune's  secular  aphelion. 
2222      Saturn's  secular  aphelion. 

735       Cybele. 

229      Earth's  secular  aphelion. 
88      Mercury. 


8»  = 

=  9*  = 

=  6561 

8^ 

2187 

8« 

9» 

729 

3* 

248 

8* 

9* 

81 

8' 

27 

8' 

91 

9 

3» 

8 

80 

90 

1 

1       Sun's  semi-diameter. 

This  accordance  is  the  more  significant,  because  Saturn's  secular  aphelion  ^ 
is  at  the  centre  of  the  ring  of  secondiary  condensation,  which  extends  fh>m  ^ 
Sun's  surface  to  Uranus's  secular  aphelion. 

"Bode's  Law,"  was  based  on  successive  differences  of  3®  x  8,  2*  x  8, 
2'  X  3,  etc.    If  we  substract  1  fh)m  each  of  the  theoretical  Bode  numbers, 
and  divide  the  remainders  by  8,  the  quotients  are  1,  2,  8,  5,  9,  17,  etc., 
each  of  the  quotients,  except  those  for  Venus  and  Neptune,  being  of  the     ^ 
form  (in  H- 1  =  2  (in  — 1  ;  the  dense -belt  series  being  of  the  form  dn  -f  1  =  &  -^ 
(in  — 1. 

In  the  infinite  series,  ^  -f  3-«  -f  3-  «H-i  -|-  .  .  .8-1  -}- 30  +  8*  -|-8*  ^= 
-f  .  .  .  ,  successive  sums,  in  the  neighliorliood  of  unity,  give  the  following  ^s 
accordances  : 

Hanuonic 
Sums.         Divisors.   Quotients.     Observed. 

i        =  i         27.38  27.00  =  3». 

^   3  -  « 

y         •  •  •  • 

26.20  Extreme  major-axis. 
24.39  Mean  major-axis. 

20.68  Extreme  secondary  radius. 

13.69  Nebular  radius. 
6.85  Deimus. 
2.78  Phobus. 
1.00  Semi-diameter  of  Mars. 

.33  Oscillatory  centre. 
120.56  Moon's  major-axis. 
865.26  Terrestrial  acceleration. 
1096.20  Jupiter's  semi-major-axis. 

The  "Extreme  major-axis"  is  the  major-axis  of  an  ellipse,  connec?*'"*-^^ 
the  inner  planets  of  the  two  outer  two-planet  belts  at  the  secular  apheli^^* 
Uranus  and  Jupiter  ;  the  "  Mean  major  axis  "  is  the  sum  of  the  meaa    ^^^'-'*' 


+  3- 

'4 

If 

26.40 

+  3- 

'3 

i 

24.64 

+  3- 

■2 

I 

20,53 

+  3- 

•1 

1 

13.69 

+  3» 

2 

6  85 

+  3- 

5 

2.74 

+  3-' 

14 

.98 

+  :r 

41 

.83 

+  3* 

122 

+  3-' 

365 

Jr-    3« 

1094 

■  UDKl  ■'^^  [Vhtae. 

■uiomofllr&nue  and  Jupiter  :  the  "Extreme  secoadary  rtvdius  "  iiUranus'a 
Mpbcllon  tadlua,  or  llie  BCmi -diameter  of  Ihe  ring  of  secoDdary  condenaa- 
cioD  ^  (he  "Nebular  radius  "  not  iin)y  repreBenU  the  theoretical  incipience 
of  Mare's  nebular  condensation,  but  it  aleo  corresponds,  almost  precisely, 
•witL  the  sum  of  the  seculur  perihelia  of  Jupiter  (4.886)  and  Saturn  (8.784), 
in  units  oT  Ennb's  scmi-major-aiJs^the  secular  itorihellou  being  tlie  time 
«:>r  greatest  orbital  nr'iTDHra;  "Hwin'smajor-axis'' is  also  Earth's  "Nebular 
rsdiiu  : "  ibe  "Terrestrial  acceleration"  represents  the  ilicoreticnl  in 
igular  velocily  of  Earth's  rotation,  since  its  rupture  from 
<;eDlml  nucleua,ortheratioof  itsday  to  its  year;  "Jupiter's  seml-inajor- 
:to  ■'  is  measured  In  units  of  Sun's  mean  perihelion  distance  ttvia  the 

of  gravity  of  Sun  iind  Jupilcr. 
The  sum  of  ibe  infinite  series,  to  and  including  3  —  ^,  is  J,  which  repre- 
its  the  ratio  of  cm  riiia   between  luidulutiiry  velix^ity  and  the  velocity  uf 
particles  of  a  medium  couatltiil«d  according  to  the  Kinetic  theory  * 
lexBoder  has  sliown  the  importance  of  thnt  ratio  in  piaueto.taxiB.-t  and  I 
shown  that  it   represents   "centres  of  explosive  oscillation,"  or  tlie 
lire  of  secondary  oscillnlion  between  the  primary  centre  of  oscillation 
the  centre  of  gravity,  in  a  homogeneous  line  of  imrlicles  {jl  —  i  of  I 
).     Adding  the  next  term  of  the  series,  we  get  H,  whicti  represents  the 
lire  of  linear  oacillulion.     Neptune's  major -aitis  (60.06)  is,  within  ji,  of 
1.      tpct  crnl..  (3*  —  8'  +  3'  —  8'  =  60)  times  Earth's  mean  radius  vector. 

These  hannoniea  embrace  orbital  radii  of  the  largest  five  planets  of  the 
«<:»lar  syvtem.  of  the  inner  pliineta,  and  of  the  asteroldal  belt,  together  with 
f»^  Viiilar-,  talellite-,  and  planetary. radii,  for  the  outer  and  the  middle  planeW 
Irx  Ibe  tlicoretically  primitive  central  Iwit,  or  the  belt  uf  greatest  condcnsa- 
Ki<:>».  Can  any  Interpretation  be  rightly  put  upon  such  a  chain  of  bar' 
ickCAiiIis.  which  does  not  recognize  the  fundamental  laws  of  hanuonic  oecil- 
t^c  iiin  and  hartnooic  design  1 

^^^fliher  of  Hars's  moons  Is  of  suffldent  magnitude  to  cause  any  great  pvr- 
i<a  «-Viatioii£.  To  this  fact,  perhaps,  as  much  as  to  the  proximity  of  the  den- 
••*  if* -1*11  Ire,  we  may  attribute  the  regularity  of  the  Hnvortian  system.  In 
^^*^  ti>tar  system,  as  we  have  seen.J  the  prepondn rating  mass  of  Jupiter  sets 
•**»  «  new  order  of  differences  in  the  harmonic  denominators  -.  and  we  may 
"**«!  probable  indications  of  similar  influence  in  some  of  the  salelliic 
■S''««c[na.  and  in  tlie  elementary  spectra. 

^a  the  utcltite  system  ol  Uranus.  If  we  take  the  semi -major- ax  ta  of  the 
"*»t«r  Htelilte  as  the  common  numerator  (28,75),  we  find  tlie  following 
"*-*Tniiny  : 

natrllltc.-i.    nistanor«.    DciKimltiaturB.    Tlicuretlcnl. 

Obercm,  22.75  1.000  1.000 

Titania,  17.01  1.3DT 


Cmbriel.           10.87 

2.184 

3.  IBB 

= 

+ 

■ 

Arid, 

.44 

3.088 

3.a^3 

+ 

12 

1 

Seinl-diameler. 

.00 

23.760 

32.750 

~ 

+ 

12" 

1 
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Phil. 
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In  tliu  SatuijiHa  sjEtcni  Ihere  is  aBlighl  unL-urlainly  in  the  satellite el^ 
roenia,  (ixcept  in  Ihe  citBe  of  TilaD,  whose  orbit  was  well  delermined  l»j 
Beseel.  I(  will  be  seen  thai  Titiui's  great  mass  iiitn>duceB  b  ftecondir^ 
harmony,  Thi  followine  humioDic  dcnomiDatura  nre  baaed  upon  relati^f 
meai)  distancea  which  would  reprosent  the  urbilal  timeH,  as  furnished  b^ 
ProruBBor  Hail : 


SntelUtm. 

Time*.        Pi-Homiiiainrt 

..    Tbeo  re  Ileal, 

Japeius, 

7fl.82B'3J 

1.00(1 

1.000 

Hyperion, 

31.3113 

3,40a 

2.387  =  1  +  « 

Titan, 

15.0454 

3.1114 

3.fl30       1  +  b 

Rhe«. 

4,5175 

"  ->(I 

8.7W       I  +  8 

Dlone. 

3.7809 

m 

VMi       I  +  6 

Tethja. 

1,8878 

U.,^7 

12,179        1+B 

Enceladus. 

1,370S 

)4  ma 

14.074       1  +  Id 

Mlmng.  .9425  '       ]0  1'J.166       1+13 

Soini -diameter.  >.«%»  114.300       1  -f  33 

It  18  well  to  notice  that  *  (1,920)  is  very  uearly  the  siiuaro  of  .i  (l.3B7(. 

In  the  column  of  times,  Japetus.  divided  by  Titan,  is  nearly  n  ;  Hyperion, 

by  Bhea,  5:  DioDC,  by  Bm«iadiia.  3;  Tellijs,   by  Mimas,  3:  TiOui,  by 

Rhea,  | :  Rliea.  by  Dione,  }  ;  Hyperion,  by  Titan,  J  :  Hyperion,  hy  DIona. 

8  :  Hyperion,  by  Mimas,  ^  ;  Titan,  by  Mimas.  17. 

The  satellite  system  of  Juplier,  iiur  in's  "cam]>anion  8t«r,"  enhiUU 
harmoDies  of  distance,  time  and  mass.  The  mean  distance  a(  tlie  uUMr 
Mt«lUte.  Callisto,  Is  :i'  semi-d}ainBt«rsoC  its  primar}-  I3S.0O84}.  Using  Uil» 
as  a  common  numerator,  we  find  that  the  other  Kuteliiies  are  phyiloiiicii- 
mlly,  as  well  as  harmonically,  armngeil  ■ 

fWtclMle«.       DhUmccs.      Denomliiatnnt.      Tliaoretlcal. 

t'ailisto.  26.91184  1.00" 

Gaiiymeik.  15.3,)02  1,759  1.731=:    5  a. 

Eiiroiw  a.ea*!  2.807  3.769         8 «. 

lo  6.0485  4,464  4.600      18  -i. 

Seini  diameter.       l.OOOO  36,99n  26.098      78  o. 

Thi   hannuDies  of  lime  and  mass  are  as  follows  : 

><ut<lUu->.      rimeN.     Tlie<>rellv»l.  Mass.      Theoretlivl. 

Callisto  18.889'!       16.084^38'        4268         4403  =  J  m. 

Ganjmcde      7.1-55  7.150       12  f        9850        8806       1  m. 

Eurojia,  3.551  3.575         6  (        3334         3202        J  m. 

lo  1.769  1,788        3(        17.13        1761       hI  m. 

The  interesting  and  valuable  communications  of  Professor  Alexander,  i* 
ihi.'  last  semi-annual  meetingof  the  National  Academy,  exhibit  Tariooi'"'' 
monies  in  the  several  satellite  systems,  some  of  which  are  closer  thu  ^J 
own,  others  are  the  same,  uud  other*  arc  not  so  close.  He  recognize  t^ 
important  influences  of  linear  centres  <^i,  centres  of  linear  OBcillatioD().i'' 
centres  of  atmospheric  dissociation  (^-  ^-j),  mean  or  extreme  W 
distances,  mean  eccentricities,  and  a  resisting  medium,  to  all  of  1 


I 
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ealW  attention  five  or  six  juars«go.»  HclhuRi)liliiiii8ap1iiiieiuty  Beriunof 
Sr«ti  f^jmmetr;  nod  beauty,  but  it  U  neitber  oocliMe  in  lis  general  spproxi- 
nuhtioQs  so  broai]  In  its  indicatiotu,  noraosimpkln  iis  Inw,  as  my  series  ur 
l»Artnniiic  Dudex,  det^irmlnetl  by  the  overehaflitwiiig  influence  of  -lupllor.t 
HiaflBures,  liowcver,  in  connection  with  my  own.  sirow  that  the  law  of 
BiTnple  biirraonlc  interferences  is  uniTers«lly  opemlive.  between  adjacent 
planet*  and  nHetllles,  aa  well  aa  in  tlie  syaiemaiic  subordination  of  wliolc 
g3T:>upB  to  more  widely  conlroUing  mcisscs. 

I  i|niiB  aj;ree  with  Professor  Alexander,  in  thinking  that  the  relaiioua  of 
tta^  mean  distuncee,  detailed  in  his  "Haj-moniea,"  J  belong  to  a  very 
»a»<:-ieiH  nod  probably  formative  state  of  the  sygltm  ;  while  those  of  the  ex 
tr«?Kne  dinancee.  tis  also  SUx'hwcirs  curious  relations  between  the  perihelia 
&aac3  Dodea  of  the  outer  planets,  g  hftVe  been  liroughl  about  by  sub^quenl 
[■ei mi rba lions.  According  to  the  nebular  by^Kithesis,  we  might  nntunilly 
1o«:>l<.  nlien  rutaliou  was  flrsi  eqlablished,  for  arrangemcnia  determined  by 
C^zBtrvi  of  spherical  gravity,  inerlui  and  oseillnlion.  But  aa  soon  aa 
ikvic^lwi  imints  apiM.'ared.  corresponding  linear  cuntrcs  began  to  be  operative. 
M^a<3  iheir  influence  must  have  become  more  and  more  prevalent  as  condcn 
AM-tioauenl  on.  leading  lo  the  many  consetjuenccs  which  I  have  already 
Poi  OUhI  out,  as  well  as  to  many  olliera.  the  discovery  of  which  will  doubt- 
'•*•*»  reward  the  labors  of  future  investigators,  Evidences  of  pertiirbalivo 
*^*ichD   originating  since    the   I'slabiiabmenl    of   tiie   lerrcstrial    nuclQns. 

Ko  Ite  given  )>y  Ihe  follnwlng  e<iuation.i  ; 
liu 
y 
.  5 


(4;)" 


(/."■i)' 


(8) 


!-■  otjUaliuns  it,  =  the  specutl  coefficient  of  Jupiter's  dieeociative 
dty  (»,  "  I  /ir,>  ;  •>,  =  Jupiter's  sct-Uinr  perihelion  distance  frimi  the 
^  -  ;  *,  =  CniuUB"g  mean  distance  from  Sun  ;  lf,r,y  =  IJtnil  of  satellite 
^^***«iiy  Bt  Jupiter.  In  view  of  the  many  pointings  which  we  thus  find 
^^^^•fds  the  llmiLing  velocity  of  light,  it  seems  prolwihlc  ihftl  the  solar-dis- 
^^^^"^^livc  votocily  is  still  continually  efficient,  tiirough  the  combined  tn- 
,^_  *•*»««  of  virtual  fail  and  elasticity,  in  maintaining  the  gaseous  structure 
j^^  '■kip  Sun.  Alexander's  relations  between  Saturn's  nioone  and  belts  indi- 
jj  **^  a  similar  gaseous  structure  in  Ihe  belted  planet ;  but  even  in  the 
I  ***rnian  system  my  harmonic  series  gives  closer  approximations  to  actual 
****^i  distsDces,  except  in  the  caaes  of  Titan  and  Tethys.  than  Alexander's 
_  *"'•>)),  which  represents  ceiilresof  atmospheric  dissociation,  thus  doubly  con 
^n  tug  lilt!  hypotiiesis  that  centres  of  spheroidal  activity  arc  flrsl  operative, 
j^^  '*  thai  ftflorwanls  linear  centres  modify  and  extend  the  primitive  har- 
''*»Srs.  Titan  is  Saturn's  giant  moon.  The  ratio  of  distance  to  planetary 
I'.jf  Tftlivs,  is  tlie  same  as  the  ratio  between  the  limiting  satellite- 
:    i  r-  iiud  Eanh, 

:.  Iia.5»;xin.  UO.]W)ai):  xlv.iL'Vi,  et.^ 
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Statal  Meeting,  Feb.   1,  1878. 

Present,  11  luembere. 

Vice-President,  Mr.  E.  K.  Paica,  in  the  Chair. 

Letters  accepting  inemberehip  were  received  from  Mr.  - 
Asaph  Hall,  dated  IT.  S.  N.  Obs.,  WaBhington,  Jan.  22;  Mr- 
John  Price  Wetherill,  430  Walnut  street,  Philadelphia,  Jan — 
28 ;  Prof.  I.  C.  White,  Morgantown,  W.  Va.,  I'nivereity^, 
Jan.  24;  and  Mr.  J.  F.  Mansfield,  Canneltou,  Beaver  Cii.« 
Pa.,  Jan.  25, 1878. 

A  letter  of  envoy  waa  received  from  Dr,  Lloyd,  of  Dublin. 
Ireland. 

Donations  to  the  Library  were  received  from  the  Imp. 
Academy  of  Prussia  ;  the  Belgian  Entomological  Society  ; 
the  Revne  Politique  ;  London  Nature  ;  Harvard  College  Ob- 
servatory ;  Silliman's  Journal ;  the  Coast  Survey  ;  Min.  rt* 
Fomento,  Mexico;  and  Dr.  B.  F.  Gould,  of  Cordova. 

Applications  and  inrjuiries  respecting  the  Coal  Slack 
Premium  were  received  and  referred. 

A  letter  was  received  from  Mr.  Alex.  Wilcocks,  dated 
Donaldson vi tie,  Louisiana,  Jan.  24,  1878,  giving  an  account 
of  the  shadows  without  penumbra  cast  by  the  planet  Venus. 

A  letter  relating  to  a  bust  of  John  Vaughn  was  received 
from  Joa.  Fry  Mogridge,  dated  Philadelphia,  Jan.  26,  1878. 

On  motion  the  use  of  the  Hall  was  granted  to  the  Ameri- 
can Institute  of  Mining  Engineers,  at  8  p.  m.,  Feb,  26. 

Prof.  Cope  ottered  for  publication  in  the  Transactions  a  de- 
scription of  fossil  remains  found  in  caves  in  the  Island  of^ 
Anguilla,  and  read  the  concluding  pages.  He  proposed  for 
it  several  lithographic  plates,  and  said  that  this  concluded 
and  completed  his  previously  published  memoir  on  the  sub- 
ject. On  motion,  the  paper  was  referred  to  Dr.  Horn,  Mr.  B. 
V.  Marsh,  of  Philadelphia,  and  Dr.  Daniel  G,  Brinton,  aa  a 
committee  to  report. 

Dr.  LeCoiite  presented  for  publication  in  the  Proceedings, 
as  the  first  of  a  series,  a  paper  entitled  "  On  the  C-oleoptera 
of  Florida,  by  Mr.  K  A.  Schwarz,  of  Detroit,"  which  went 
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Airtttoommeace- 
ment,  on.  ft. 

o 

167.68 

N 

680.18 

CO, 

@  4  to  10,000 

0.83 

H,0 

lbs. 

0.56 

12.02 

800. 

G^ 

4. 

(/hange  daring      A,lr  «i  end  of  od 
hoar,  ea.  ft.  honr,  eo.  ft. 

—  4.91  169.62 

680.18 
+  2.42  2.74 

+  5.42  (0.258  lbs.)  17.44 


804.  808.08 

Temperature  70°  ==:174.2M9488  uuits)  244.2MI! 

The  figures  for  reduction  of  the  2488  units  are  as  follows :  800  euUc 
feet  ofair  at  0.075  lbs.  perfoot  (weightat70°)  =  601b8.  multipled  by  specific 
heat  of  air.  0.288  =  1428  and  ^.}}  =  174.2.°  This  result  might  be  ainendad 
by  computation  of  the  relation  of  the  pressure  and  temperature  for  the 
supposed  constant  volume  of  air  in  the  room,  but  it  is  too  preposterooi  to 
need  ftirther  estimate. 

It  might  be  argued  tliat  the  condition  of  a  closed,  perfect  heat-retsioiiig 
room  is  notasupposableone,  and  I  will  proceed  to  compare  the  elBfect  of  thii 
quantity  of  heat  in  similar  room  where  the  loss  of  heat  is  an  ascertaiostde 
quantity,  taking  the  same  room  of  800  cubic  feet  capacity.  Such  a  room,  vitk 
an  outer  wall  exposure  of  not  over  one-sixth  its 'enclosing  surfiu^  (theose 
side  of  a  cube),  which  outer  wall  has  the  usual  proportion  of  window  itiri^ 
and  presents  a  mean  aspect  to  the  points  of  the  compass  ( W.  or  E.  about), 
will  be  heated  by  currents  of  air  coming  from  steam  heated  snr&ces  when 
one  foot  of  surface  is  provided  for  each  80  cubic  feet  of  contents.  A  temp- 
erature of  70'  will  be  maintained  within  the  room  against  an  oiit-d«wr 
temperature  of  zero  with  this  ratio  of  surface. 

In  i)erf()rniancp  of  this  warming  the  steam  surface  often  square  feel  may 
derive  its  air  from  out  of  doors  at  zero,  and  there  will  he  furnished  iu  the 
room  three  cubic  feet  ofair  at  the  temperature  of  100°  (heated  from  zero) 
each  minute  for  each  square  foot  of  steam  surface,  or  80  cubic  feet  of  oir  in 
all,  heated  at  100,^  will  supply  heat  for  this  room.  The  room  is  taken  »t 
70°,  and  conse(iuently  30°  of  tin*  heated  air  will  have  been  expended  each 
minute  in  heating  it.  or  000  air  feet  units— 9(K)  x  0.238  x  0.(^75  =  16  units 
of  heat  per  minute  X  ^»0  -  0(^0  units  per  hour.  These  figures  are  gro» 
approximations  of  actual  heat  effects  of  steam  heated  surfaces,  or  of  capacity 
to  heat  a  room  against  losses  from  the  walls,  etc.,  but  they  are  practical  in 
representing  what  is  sure  to  be  accomplished  in  house  warming  and  ven- 
tilation, and  they  exhibit  conclusively  tiiat,  unless  some  other  laws  of  hett 
from  gjis  lights  exist  than  those  whi(!h  radiate  or  communicate  to  the  sir 
by  convection,  we  must  look  for  a  considerable  reduction  in  the  heat-pro- 
ducing eftect  from  what  is  deduced  from  rigorous  application  of  the  estab- 
lished laws  of  heat  of  combustion.  It  is  certain  that  a  four  foot  burner 
does  not  give;  out  nearly  three  times  as  much  heat  as  will  heat  a  small 
room  on  the  coldest  dav  of  winter. 
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Prof.  Cope  exhibited  a  roughly  mounted  fossil  under  jaw 
3f  a  large  extinct  mammal  obtained  by  himself  in  Colorado, 
.n  1878,  and  described  its  peculiarities  and  classical  value, 
18  well  as  the  difficult  circumstances  in  which  it  was 
lecured. 

Pending  nominations  Nos.  852  and  853  were  read,  and 
Jbe  meeting  was  adjourned. 


Stated  Meeting,  Feb.  15, 1878. 

Present,  14  members. 

Vice-President,  Mr.  Fralby,  in  the  Chair. 

Letters  of  acknowledgment  were  received  from  the  R.  So- 
ciety at  Upsal,  Oct.  15  (96,  98) ;  Phys.  Society,  Berlin,  June 
8,  '77  (92  to  95,  and  XV,  ii) ;  R.  I.  Academy,  Vienna,  Feb. 
22,  '77  (92  to  95  and  97) ;  Nat.  Hist.  Society  at  Emden,  Nov. 
7,  '77  (92,  92,  96  to  99) ;  Royal  Society,  London  (99). 

Letters  of  envoy  were  received  from  the  Central  Observa- 
tory at  St.  Petersburg,  Jan.,  1878 ;  Royal  Society  at  Upsal, 
Oct.  15, 1877  ;  Physical  Society,  Berlin,  June  3,  '77  ;  Royal 
Academy,  Vienna,  Aug.  7,  '77  ;  Swiss  Society  at  Berne,  Sept., 
'77;  Meteorological  Office,  London,  Jan.,  1878;  and  the 
Office  of  the  Chief  of  U.  S.  Engineers,  Washington,  D.  C, 
Feb.  11, 1878. 

Donations  for  the  library  were  received  from  the  Academies 
at  Vienna,  Berlin  and  Brussels ;  the  Royal  Society  of  New 
South  Wales ;  Physical  Observatory,  at  St.  Petersburg;  Royal 
Societies  at  Upsal,  Copenhagen  and  London  ;  M.  Joachim 
Barrande  of  Prag  ;  Dr.  Giebel  of  Halle  ;  Physical  Society 
at  Berlin  ;  Societies  at  Emden,  Gorlitz,  Ulm,  St.  (iall,  and 
Basel ;  M.  Henri  de  Saussure ;  the  Geographical  Society  and 
£evue  Politique,  at  Paris ;  the  Commercial  Geographical 
Society  of  Bordeaux ;  the  Linnean  and  Astronomical  Socie- 
ties, Victoria  Institute,  Society  of  Arts,  and  London  Na- 
ture ;  the  Royal  Observatory  at  Greenwich ;  the  Lords  of 
Admiralty ;  Dr.  Humphrey  Lloyd  ;  Nova  Scotia  Institute, 
at  Halifax;  Franklin  Institute,  Penn  Monthly,  College  of 
Pharmacy,  Medical  News ;  Smithsonian  Institution  ;  Chief 
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of  U.  S.  EngiiieerB;  Signal  Service  Office;  Librarian  of  Con- 
greB8,  and  Dr.  Geo.  Eugelmann,  of  St.  Louis. 

Mr.  Lesley  conimunieated  part  of  a  letter  from  Mr.  Leo. 
Lesquereux,  of  Columbus,  Palseobotanist  of  tlie  Geological 
Survey  of  Penuaylvania,  relating  a  discovery  by  Mr.  Mans- 
£eld,  in  hie  coal  mines  near  Barlingtou,  Beaver  Oo.  Pa.  of 
the  flowers  and  leaves  attached  to  the  stems  of  Cordailes. 

"  Sternberg  in  1835  firal  found  a  alem  with  leavea  altaclied  ;  oa  wliich 
epecimea,  Corda  in  1S15  nieide  his  celebrated  auklyais  of  Flainlarii 
barauifolia.  One  otlier  Bpeciraen  was  found  l>y  Lesquereui:,  near  Potto- 
ville.  in  1858.  Recently  Graml'Eurj's  discoverlea  hare  enabled  h-irn  In 
publish  last  fall  Uis  splendid  raonugruph  of  the  CardaitM  in  his  Carbonifer- 
ous Flora.  Mr.  Mansfield  bas  now  obtained  a  splendid  seriea  of  braocbet 
with  leaves,  and  even  with  leaves  and  flowers,  representing  iu  well  defined 
diameters  numerous  species,  aod  a  new  section  of  this  family  unknovni 
CO  Grand 'Eury  ;  bo  that  we  now  have  not  only  the  types  of  the  French  au 
thor,  but  oilier  and  some  new  ones  far  more  clearly  illustrating  the  relation 
of  this  remarkable  group." 

Mr.  Lesley  proposed  to  read  Mr.  Lesquereux's  deacriptious 
of  his  new  forms  (represented  on  nine  plates,  now  beiug 
drawn  on  stone)  at  the  next  meeting. 

Mr.  Lesley  exhibited  what  appears  to  be  an  Orthoceraa  cast 
in  a  matrix  of  schist,  lent  for  examination  by  Dr.  Uhas.  H, 
Stubbs  to  Prof.  Frazer,  Assistant  in  charge  of  the  Survey  of" 
Lancaster  County,  said  to  have  been  found  at  Frazer's  Point, 
on  the  Susquehanna  one  mile  south  of  the  Maryland  State  line. 

Dr  Cresson  exhibited  specimens  of  large  moths:  1.  Samia 
Cecropia,  native,  feeding  on  oak  leaves;  2.  Samia  cynthia, 
male  and  female,  from  China,  feeding  on  Ailanthus  leaves; 
3.  Actia  luTui,  green  moth,  feeding  on  the  cucumber  tree — 
with  their  cocoons — prepared  by  Dr.  Samuel  Cbamborlaio, 
who  proposes  to  introduce  the  general  culture  of  these  mothe 
for  the  purpose  of  establishing  a  home  manufacture  of  silk. 

The  minutes  of  the  last  meeting  of  the  Board  of  Officen 
were  read. 

Pending  nominationa  852  and  853  were  read, 

Mr.  Fraley  reported  the  receipt  of  the  last  interest  on  the 
Michaux  Legacy,  due  Jan.  1, 1878. 

And  the  Society  was  adjourned. 
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Stated  Meeting^  March  1, 1878. 

Present,  11  members. 

Secretary,  Dr.  LbContb,  in  the  Chair. 

Letters  accepting  merabersliip  were  received  from  Mr. 
C.  H.  F.  Peters,  dated  Hamilton  College,  Clinton,  N.  Y.,  Jan. 
28  ;  Mr.  F.  A.  March,  dated  Lafayette  College,  Easton,  Pa., 
Feb.  4  ;  Mr.  Simon  Newcomb,  Washington,  D.  C,  Feb.  5  ; 
and  Mr.  Elisha  Gray,  office  of  the  Western  Electric  Manu- 
facturing Co.,  Chicago,  111.,  Feb.  6,  1878. 

A  circular  letter  was  received  from*  the  Bataviaash 
Gtenootschap  van  Kunsten  en  Wetenschappen,  dated  Batavia, 
Dec  16, 1877,  announcing  the  celebration  of  the  Centennial 
Anniversary  of  the  foundation  of  the  Society  on  the  24th  of 
April,  1878,  and  extending  an  invitation  to  this  Society  to 
participate  in  the  occasion. 

A  letter  of  acknowledgment  was  received  frgm  the  Royal 
Academy  of  Lisbon,  dated  Dec.  26, 1877  (97). 

A  letter  of  envoy  was  received  from  the  Department  of 
the  Interior,  dated  Washington,  D.  C,  Feb.  16,  1878. 

Donations  for  the  Library  were  received  from  the  Ed. 
Revue  Politique,  the  Meteorological  Office,  London ;  Lord 
Lindsay,  Aberdeen  ;  Ed.  Canadian  Journal,  Toronto ;  Ed. 
Boston  Nat.  Hist.  Society ;  Managers  of  the  Germantown 
Dispensary  ;  House  of  Refuge ;  Social  Science  Association  ; 
Ed.  Journal  of  Prison  Discipline,  Philadelphia;  Department 
of  State  and  Interior,  and  U.  S.  Naval  Observatory ;  Acade- 
my of  Sciences,  St.  Louis;  and  Min.  de  Fomento  and  C. 
Meteorological  Observatory,  Mexico. 

A  medal  of  Mr.  Peabody  was  received  for  the  Cabinet 
from  the  officers  of  the  U.  S.  Mint,  ordered  by  the  Peabody 
Education  Fund,  and  given  to  the  Society  by  Mr.  Robert  C. 
Wiuthrop,  No.  90  Marlborough  street,  Boston,  bearing  the 
eS^gy  of  George  Peabody,  with  the  inscription,  "  George 
Peabody,  born  the  18th  of  February,  1795,  died  4th  Novem- 
ber, 1869,"  and  on  the  reverse,  "  Education,  a  debt  due  from 
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present  to  future      jerationB."    The  trustees  of  the  Po(ib«i^ 
Education  Fund. 

The  death  of  Henri  Victor  Regnault  of  Puns,  Jaii.  2L-- 
1878,  ageil  68  years,  was  announced  hy  the  Secretary. 

The  death  of  Paolo  Angelo  Secchi,  at  Rome,  Feb.  28 
1878,  was  announced  by  the  Secretary. 

Letters  respecting  inventions  for  utilizing  coal  slack  wers 
received  from  Mr.  Frank  Pajipard,  Basking  Ridge,  Xew" 
Jersey,  and  from  *  ^  Rwm.  with  specimens,  Feb.  36^ 
1878.     Referred  to  , 


3  Aorolitic  Epoch  "f~ 
irkwood.  (Page  339. i 
eption    of  Prof.   L«- 
entioned    at    the  laat 

copies  of  No.  lOO,  of  th( 
:onipanyiug  list   of  sorofl 


A  communication 
Kov.  12-13,"  was  re 

The   Secretary   aun 
(juereux's  MSS,    go 
meeting.     (See  fiage  o 

The  Secretary  laid  u      i 
Proceedings  just  publisued,  ■ 
viving  members. 

Prof.  Chase  made  a  communication  "  On  Criteria  of  tl 
Nebular  Hy|X)theaie.' 

Prof,  Cope  communicated  a  paper  "  On  the  Columella  a 
Stapes  in  North  American  Turtles,"  by  Miaa  Sarah  P.  MonI 
with  two  8°  plate.s.    (See  page  335.) 

Prof.  Cope  communicated  a  "  Notice  of  the  discovery 
the  position  of  the  crural  processes  in  the  genus  Atrypa"  b] 
Air.  Win.  Ginley.     (See  page 

Dr.  McQuillen  described  a  case  of  the  extirpation  of  near- 
ly all  of  the  cerebrum  of  a  pigeon  by  himself,  and  desired 
to  place  on  record  the  fact  that  the  subject  not  only  survived 
the  operation  24  days,  but  gradually  regained  its  usual 
powers  and  habits  of  flight  and  was  able  to  feed  itself  and 
drink.  Only  one  such  case  is  on  record.  He  advocated  the 
propriety  and  usefulness  of  such  operations  from  theacknowl- 
etlged  existing  uncertainties  of  the  science. 

Pending  nominations  852,  853  were  read. 

And  the  meeting  was  adjourned. 


I  IA«  OotdalUt  and  tttir  rtldted  stiurie  dhmoni,  in  the  Cnrboaiferout 
'  formiilion  of  Um  UniUd  StnU: 

By  L,  LesquKRKUX. 

iRttid  before  lAi  Amtrkan  PhUofophifiil  Soeietj/,  Mare/t  I,  1876.) 

NCEGGEnATnLE. 

Tills  family  of  plnnlfl  was  established  by  Bronguiarl  <id  a  species  of 
Sternberg,  Ifaggtratbiii  fali-na,  described  in  Flora  der  Vor welt,  II,  p.  28, 
PI.  "V^i  already  in  1853.  Tlic  specie's  is  ropreBentud  by  &  slender  atcu  or 
nkchi«.  bearing  obovale,  alternate  pinnules,  attached  tu  ilic  racliis  by  a 
■HUTOired  base,  witL  simple,  slraigbt,  dicbotomous  nerves,  sliglitly  pro- 
l^ctitt];  at  the  borders.  This  plant  whose  relation  was  not  recognized  by 
Stwmlierg  has  not  been  found  since.  Quppert,  who  received  apecimens 
'^m  Sternberg,  descrilied  and  figured  it  again  in  his  Oattungen,  anif  con- 
'xlered  it  ns  a  fern  related  to  OyeiopUfU.  Brongniart,  however,  com- 
lii^riag  it  to  species  of  Znmia,  be  placed  it  between  the  Oicadit  und  the 
"f^mfert,  a  p\\ux  wliich  e«eni3  legitimate.  The  large  number  of  species  de- 
**"ilKd  since  as  Nxgyerathia  are  all  of  uncertain  affinity,  and  apparently 
J^'fe'llilo  to  the  following  generic  division,  that  of  tlie  Gordaitai ;  at  least, 
'**liiiit  ihomioto  It.     The  leaves  of  Naggerathia  atq  two  sided,  those  of 

*^  Cordaittt  arc  in  spiral  order ;  we  have  none  of  the  flret. 
^nnguiart  in  his  Tableau  des  Genres.  1840,  eslalilished,  under  the  name 
^^AaophgHum,  a  second  genus  of  the  same  family  from  another  of 
"'^'^bcrg'a  species,  Fiabtltnria  borainfoUa;  while  about  at  the  same  time 
■^fcw  doBOribed  it  as  CordaiUi  borwuifoUut.  1850,  Sternberg  had  referred 
^  JtUnt  to  the  PatniB,  but  Corda,  who  in  1845,  admirably  defined  iU 
™^^%eters  I>y  microscopical  analysis  of  its  structure  in  his  Beilrage.  p.  44, 
^'-  >CXrV  ond  XXV,  sfjmraled  it  from  Uio  Palms,  and  found  its  affinity  to 
^'^ilojloiot  and  Sigiltntia,  comparing  it  lo  species  of  Dr<irima  of  our 
'™<».  The  preservation  of  tlie  name  of  Cordaitt*,  in  deference  to  the  ad- 
'^'^tttile  work  of  Corda,  is  indeed  legitimate,  and  has  been  until  now  gen- 
"»'l>r  pruserviHl. 

Onoip  OP  CoKDAiTEs. 
l*«;»-hap»  no  remains  are  more  generally  and  abundantly  found  in  the 
""I  iiieiuuns,  CroNi  llie  Devonian  to  [ho  Permian,  than  those  of  Oordaitt*. 
'^y  nrc  generally  fragments  of  ribbon. like  long  leaves,  most  rarely  found 
'"'JJtineelion  whh  the  slem^;  for  since  Sternberg  whose  specimens  were 
"Wil  1>^  Cordn  fbr  his  illilstralion  of  stems  and  leaves,  I  do  not  know  that 
""^ll  rwcenily  any  specimens  lif  OoniaiUa  have  been  found  anywhere  with 
''*''*«  ronopcied  tn  a  slem,  except  one  figured  here  which  I  discovered 
''"''  "^  in  the  upper  anthracite  Salem  vein,  near  PoKsville,  Pennsyi- 
"*'*-  Even  iingk  leaves  of  CowJaiteji  are  rarely  found  entire,  or  in  their 
^bole  Uu^ii,  In  some  cval  beds  of  Illinois  layers  of  shale  one  fool  thick, 
"""•t*.  an  cotnposcil,  ei  to  say,  of  those  leaves  heaped  and  pressed  one 
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Upon  imoilier  witbout  auy  other  kind  of  vegcULble  rcmftins.  There,  i^ 
1  could  never  olitaio  a  rragment  of  stem  Dur  aa;  kind  of  rraiUwUich  cc 
be  used  for  completing  in  snine  wny  the  description  of  the  chuuclei 
the  genus. 

Now  team  the  specimens  recently  published  in  tlie  splendid  Coal  FloM 
Orand'Eury,  and  from  those  which  are  described  am]  flared  here,  i 
which  give,  perlinps,  still  more  evidence  in  regard  to  the  relation  of ! 
CordaiUi.  the  genus  may  be  characterized  as  follows : 

COHDAITKB  Ung. 

Stems  or  branchos  wltli  a  large  medular  cunnl,  marked  outside  by  ti 
verse  narrow  close  ribs,  BOinetinies  joined  by  divisions,  covered  with  doti 
or  triple  layers  of  hark,  recognized  in  the  foasil  BlBte  by  two  or  m 
layers  of  coal,  Ihat  of  the  surface  being  more  or  less  distfnclly  marked' 
Bcmi-iunar  inflated  scar  of  leaves,  and  bearing  also,  as  seen  ftma  oi 
mei^,  oblique  divisions  or  branchlels.  The  naked  stems  have  been  g 
erally  described  under  the  name  of  Artiiia  or  Sltrnbrrgin,  when  found  < 
prlved  of  the  bark.  Leaves  in  spiral  order,  more  or  less  distant,  sumetlE 
imbricated,  ribiion-like,  of  various  k'nglhs  and  width,  mostly  lloear 
gmdunlly  enlarging  upwards,  generally  obtU)>e.  sometimes  undulate,  | 
more  or  less  deeply  split  at  the  top,  curving  to  and  somewhat  inflated' 
the  sessile  or  semi -embracing  base,  marked  lengthwise  witli  pKisUel  ( 
mary  and  secondary  nerves  or  lines  more  or  less  distinct,  gonenJIy  in 
distant  in  the  middle  of  the  leaves,  and  somewhat  inHittcd  toward  the  bi 
According  to  the  enlarging  progress  of  the  leaves  towards  the  poltib  \ 
nerves  divide  by  splitting,  a  division  which  is  rarely  ohaerrable. 

The  stems  bear  racemes  of  flowers,  rarely  found,  however,  goloK  > 
of  the  axils  of  the  leaves.     Two  kinds  are  figured  here,  aeemlttgly  b 
log,  one  male,  the  other  fertile  flowers.    They  evidently  reprmeni.  In  J 
at  least,  tlie  so-called  AnthoMtrn,  which  until  now  have  been  sepM 
considered  without  positive  reference. 

ThefruilBof  Cordiilfi  are  described  by  Grand' Eury  under  tho  n 
of  Cordaiearp'i;  Diphtetta,  Oitrpottth**  Grarul' Eari'inut,  C.  aMlIdH 
and  C.  Qutbieri ;  none  of  which,  except  the  two  lost  species  lixTe  1i 
found  in  connection  with  the  specimens  published  here,  or  in  ths  M 
clayed  cannel  coal  wberefrum  they  are  derived.  The  moru  ouminon  qw 
of  fruits  of  this  locality  are  figured  here  as  future  points  of  compartsMi.- 

No  siliclfled  remains  of  these  plants  have  as  yet  been  found  In  ; 
American  coal  measures,  and  therefore,  anaiomloal  and  nilcrosooplcal 
searcbesioregardto  their  internal  structure  arc  here  impossible.  The  oi 
analysis  made  from  a  sillciQcd  sti'm,  is  tliat  by  Corda,  loc.  cit.  £uropi 
authors,  especially  Qaop[>ert.  Welsa  and  Gmnd'Eury,  have  diac 
length  the  characters  of  the  CordaiiM  and  their  relation.  Thia  fl 
aideration,  pursued  from  dtflerent  points  of  view,  though  very  Inslniel 
and  interesting,  cannot  find  piaeo  here. 

We  owe  to  the  systematic  researches  of  Mr.  I.  F.  Mnns&cid,  of  Caaa 
ton,  the  discovery  of  a  large  numberof  s(icclmcnBof  this  genus  u-ltidi  hi 


"■*'  [LetgueMux. 

D  mOBtljr  osed  Tor  tbc  Itgurce  ant)  dcBcriptions  of  the  cflTbonifcrous  flora. 
J  nipply  a  CiiDBidorable  amouat  of  evidence  on  the  relation  of  rarious 
IS  which  had  lieen  fh>m  O^graonls  referred  to  different  generic  divia- 
o  dlRerent  families,  and  also  on  tlie  peculiar  modt^  of  vege- 
D  of  these  plant).  Certainly  the  vegetable  paleontology  of  our  eonl  is 
mtly  iDdebted  lo  lliia  ardent,  caretul  and  very  ei:|)erienced  collator. 

;  AmericAD  species  of  CordaiM,  ae  far  iis  we  know  tliem  up  to 
jB  present  time,  are  referable  lo  different  divisions  which  I  have  merely 
med  In  the  margin. 


[CRASSIPOLI.K.  ]    COBDAITSa 


Bp,  ; 


PI.  XLVlI.Jig-  1,  3,* 

LcareB  thick,  very  long,  linear,  oa  tUr  ii9  shown  by  the  fnigmenlf,  thirty* 

flVK  tenlimetere  long,  half  embracing  the  stem  at  the  base,  five  lo  eight 

-s  broad,  slightly  enlnrged  in  turning  to  the  inllaled  point  of  nt- 

it  whose  scar  ia  subcordalo,  narrowly,  nearly  equally  and  obscurely 

n  Ihe  upper  surruce,  where  the  veins,  seven  or  eight  per  millimeter, 

t  Immersed  into  the  epidermis :  more  distinctly  marked  on  the  lower 

e  where  they  are  obtuse  or  keeled,  irregular  In  distance   three  to  five 

r  millimeter,    sometimes  with  an   interm'.-diale   secondar*    vein,   more 

raUy  with  an  obliise  furrow  between  them. 

e  fmgmeDlof  sicmllgured  is  more  coarsely  and  irregularly  sLrmti- than 

•  leaves,  the  strlic  being  here  and  there  inltated,  thus  irregular  m  size,  s<.i 

A  U  0»t  sight  or  wiiUciiil  glass,  the  nerves  do  not  appear  coniiumms. 

fcey  are  so,  however,  two.  aomelimes  three  in  one  millimeter,  even  one 

UliiBetcr  apart.    The  coaly  layer  of  ihe  bark  is  about  one  railiimeter 

i  more.     The  same  thickness  of  coal  takes  the  place  of  the 

«  upon  the  lower  somewhat  concave  surface,  under  a  coaling  which 

A  Intermediate  lielwcen  the  upper  and  lower  flices  of  the  leaves,  and 

represents  its  thickness  diminished  by  compression. 

lO  figure  of  the  specimen  seems  to  show  the  base  uf  the  leaf  as  decur- 

Ipu  on  one  side.     But  the  branch  is  broken,  and  presents  the  face  oppo- 

la  U>  Ibe  point  of  attachment,  the  apparent  decurring  base  being  merely 

■  tUTotng  of  the  leaf  to  the  point  of  attachment  twhind,  and  Its  lacera- 

kl  tnm.  tlie  broken  stem.    Fig.  3,  represents  the  base  of  tlio  leaves  when 

d  tiosa  the  stem,  and  flattened  by  compression.     It  is  irrogtilarly, 

qily  uadulate-laciniate,  with  tlie  hose  of  the  laciuis  Inflated,  and  the  in- 

Mrvals  corresponding  with  thick  fliscicles  of  nerves,  dilaied  above.   Pig.  3, 

tbows  the  scar  of  a  leaf  upon  a  larger  stem  :  its  form  and  width  has  no 

oorrwpondent  in  any  of  those  figured  hyOrand'Eury  in  his  Flore  (larboni- 

IS  of  OnrdniUt.    This  author,  however,  seems  to  have  seen 

iBnumbenof  the  platea  are  not  definlllvo.  They  nro  Inillcated  merely  for 
!c  to  a  fow  ooploB  of  the  plates  rurnlahed,  before  letlering.  tu  the  Pro- 
«  Ot  tho  Am«rl<»n  Philosophical  Boolety  aS  phllBdelphla  out  uf  tlie  edl- 

a  prapanitliin  for  publication  In  the  voliitne  entitled  "Report  of  ProgrceH 
M  Boeond  QeoluglMkI  Survey  olPeonsylvnnIa;  Fossil  Flora,  Ao." 


Le»]u«roux.i 

leftves  like  the  one  describod,  for  be  says  in  a  note  on  a  eub-8peci(»  of  (7. 
iffrauifoliut,  under  the  sub-speci&c  name  of  frattifoliai,  loc.  cit.,  p.  21S , 
"  I  do  not  know  as  yet  if  I  can  lekx  to  tlio  same  type  some  more  «>asi3teiB.s 
thicker  leaves  of  which  one  of  the  tixea  is  an guloeo -striate  by  Htrooger  and 
alternate  thinner  veins,  but  of  wliich  tiie  other  is  finely  and  equally  str&  . 
ate. ' '  This  remark  describes  the  uerration  of  our  species.  1  should,  there- 
fore, liavc  preserved  Grond'Eury's  name,  if  tlie  ctuiracterfl  i>r  tlieao  leaves. 
eepecially  the  mode  of  attachment,  had  not  been  so  far  diS'<'r«nl  frotn  tliai 
of  the  following  section,  and  especially  if  the  Frnnch  author  had  given  ti 
description  instead  of  a  remark. 
Habitat.     C&nnelton,  Beaver  County,    Pennsyivonla.  I,  F.  Mansfield. 

CORDAITBG  Ob  i,  Bp,    nov. 

Naggerathia  erana  f  Ocepp.  Foss.  fl.  dor  UebergmiMgebii^rcs,  p.  230, 
Pi.  XL. 

Tlie  specimens  appear  rather  to  represent  a  large  stem  of  the  Smgger'ithia 
01  nf  Oordialei  than  leaves.  Fragments  of  the  same  chariwlerare  found  in 
the  erail  measures  of  Pennsylvania.  Years  ago  I  sent  lo  Prof.  BningiiiiFl, 
among  other  specimens,  a  leaf  or  stem  similar  lotlial  described  by  Oteppcct, 
bat  with  narrower  atrlm.  Its  reference  wiis  not  menlioued  by  that  cele- 
brated author.  These  fragments  vary  in  thickness,  from  two  lo  five  milli- 
meters, are  coarsely  hut  equally  striate,  resembling  flattened  stems  of  Caii' 
railei,  wittiout  HrliculatiDn,  and  with  thinner  stris-llke  fascicles  of  nerre^ 
inflated  nt  some  places,  or  buried  into  a  thick  epidermis. 

[GRANOIPOI.t^.  ]   C'ORDAITBS  ORANDIFOLmH,  B[)l  DOV. 

PI    SLVJII.  jig.  I,  2,  2a. 

Leaves  large,  of  a  thick  texture,  gradually  and  rapidly  enlarging  up- 
wards and  fau-like,  from  a  narrow,  semi-lunar  base,  thirty  centimelen 
long  or  more,  round- truncate  or  rounded  and  uudulaiely  lobed  and  split  si 
the  top  :  nervation  double  :  primary  nerves  obtuse,  three  to  four  in  one  mil- 
limeler,  dicliotomous  or  splitting,  inSnted  toward  the  base,  with  one  often 
indistinct  intermediate  vein,  becoming  more  marked  near  the  base. 

Of  this  species  I  have  not  seen  any  stems,  und  all  the  leaves  which  I  htd 
for  e^samination  have  the  same  truncate  narrow  base,  one  of  them  bebg 
cut  at  the  jxiint  of  attachment  in  the  semi-lunar  form  of  the  leaves  of  C«r- 
daiUt.  Among  the  flne  specimens  seiit  by  Mr.  It.  D.  Lacoe,  of  PtltslM, 
most  of  whicli  are  too  large  for  illustration  in  our  plates,  the  outspreadlDg 
upwards  is  marked  in  different  degrees.  One  of  the  leaves,  for  cxamptd 
is  thirty*ight  centimeters  long,  gradually  enlarging  to  the  rounded  lop, 
where  it  Is  sixteen  centimeters  wide,  undulate  and  spht  in  short  laciniBi 
like  fig.  1. 

Another  leaf  with  the  base  six  millimeters  broad,  truncate,  but  ooa- 
cave  as  to  n  point  of  attachment,  is  thirty-two  centimeters  long,  and  Bttea 
centimeters  broad  at  tiie  top  or  rherc  nearly  hnlf  as  broad  as  long. 

Tlic  only  relation  I  And  to  this  specie.';  is  with  Naggtrathia  obliftia  U^ 


f.  Btiutrttana  Owpp,,  Oatt.  llv.  5-6,  p.  108,  PI.  XII.  fig.  3  and  3,  repre- 
Knting  much  amallDr  leuvea  whose  description  is  insufticlcDt-  Or  the  first, 
compariii)E  il  lay.fnHoia,  Uie  uuiUur  savs  that  ilie  nerves  are  dichotomuus, 
and  mnru  distinct  -,  of  the  other  thiit  they  are  very  close  (crthtrrimi).  and 
dlchotoiuotu.  The  first  \a  I'roni  iho  DuTOnian  (grauwacken),  the  other 
fniiu  the  Curboiiir(.-nius.  As  Tar  as  seen  from  the  figure  and  the  descrip- 
tions, tlic  charactora  or  <>ot,li  d'>  not  agree  with  those  of  this  species.  Of  the 
first,  Sch  I  mticr  supposes  that  it  maybe  a  leafiel  ofa  MacropUrigiim;  oftlie 
weond  he  soya  miiliiiig.  ilT.  BiintrUnnu,  described  also  by  Oeinitz,  is  aaid 
to  have  veins  nf  equal  thickness,  wrinltled  nerosa.  two  characters  at   vu- 

Kwilh  the  uervHlion  of  tliese  leavi-s,  where  lieaides  the  uneqaality  of 
Tca,  the  cross  wrinkles  are  less  marked  than  in  any  other  species  of 
UBS,  iudeed  undislinguishahle  even  wilh  a  strung  glass. 
tat-    PittsioD  ;  intrn.  con  glume  rate  measures.  H,  D.  Lacoe. 
[COMMONEB.  ] 
section  might  tie  sulidivided  into  two,  ono  for  the  species  with  large 
moru  generally  found  In  lUe  middle  coal  measures  ;  the  other  for 
rrow  leaved  s|>eciee,  which  appear  related  to  those  described  by 
Etiry,  under  the  nmne  of  Poa-cordaitti.     I  cannot,  however,  find, 

MlUier  in  ihc  nervations,  or  in  the  basilar  form  of  the  point  of  attachment 
III        of  ilie  leaves,  any  jiersistent  characters  which  could  enable  me  lo  dis- 
^^tactly  st'pnmle  them. 
^^^^H  COROAITEB  QURASBTFOLIda  Ung. 

^^^  PI.  XL  VI r.  fig.  3,  S'l.  85. 

II  Leaves  gcnerallylarge  from  five  to  eight  millimeters  broad  in  the  middle, 

-Wfhfp.'  they  appear  the  widest,  gradually  and  slightly  narrowing  upward 
am)  downward,  sulilincar,  obtuse  or  truncate,  and  generally  more  or  less 
<lv«ply  'plil  al  the  top,  slightly  contracted  at  the  semi-lunar  somewhat  in- 
flitted  base.  Nurvntion  indistinct  to  the  naked  eyes,  close,  fire  U>  seven 
pi^mary  nerves  in  one  millimeter,  and  generally  one  intermediate  thin 
"v-c-lnlet,  BUrfitce  marked  by  cross  wrinkles,  more  distinct  than  in  the  former 

As  Dgured  by  Cordn,  who  has  exactly  mikrkcd  the  characters  of  nerva* 
SJon,  and  of  the  nreolaMon,  the  leaves  are  all  obtuse  and  shorter  than  I  have 
S^x*!"*!)/  found  them.  The  branch  which  the  German  author  has  figured, 
kaowarcr.  is  a  young  one  :  the  leaves  are  merely  those  of  the  tops  of  the 
t»nnah«s.  I  have  seen  in  Kentucky,  near  Amanda  fUrnncc,  a  bed  of  clay 
^^»xnpowd  mostly  of  remains  of  this  species,  where  amongst  an  Immense 
■kvs  nber  of  fhignients,  I  found  also  some  large  top  leaves  five  to  six  ccntl- 
n^k^ ten.  broad,  tome  very  obtuse,  half  round,  some  also  split  into  lacinlni  in 
Uk^  inidille,  othera  narrowed  al  the  top,  like  that  of  our  figure. 
I  'Vbe  one  Acured  hero  is  cut  in  two,  the  middle  part  being  left  out  for 

^"^T^BK  of  ipacc.  It  measures  in  Its  whole,  forty-five  centimeteis  in  length, 
***«!  lix  centimeters  width,  in  the  middle;  the  lines  3° and  8*  mark  the 
^t^k-KWter  Of  the  leaf. 
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These  leaves  are  Touud  in  mosi  of  the  beda  of  our  Carboniferous  meosui 
from  tlie  Millatoue  Orit  to  the  Pittsburgh  coal,  where  thoyare  abundui 
Not  rare  nt  Caaaeliiin, 

CORDAITBS 

Leaves  of  vmiouB  size,  generally  smSillcr  than  lliosc  ortheformerspccie 
more  evldunUy  and  generally  altenuated  to  the  base ;  the  largest  leaf  sec 
of  this  species  is  twenty -two  centimeters  long,  nnd  thirty -seven  inillimeiei 
wide  al  or  near  Ibe  top  where  it  is  broken  ;  5tleea  millimeters  brood  ja 
above  tlie  point  of  attachment,  with  Ixtnler  generally  recurved.  T' 
upper  surface  is  covered  with  a  thick  epidermis  wilh  disUnct  ci 
wrinkles.  Primary  nerves  about  three  In  two  miUimelers,  obtuse  > 
more  obscure  at  the  upper  surface,  distinct  in  the  lower,  with  two  lo  f 
intermediate  veins.  The  nervation  of  these  leuvea  ia  sufficient  to  sepats 
tliem  f^om  the  former  species. 

One  of  the  specimens  represents  a  branch  with  leaves  nttacJtcd  to  it,  an 
semilunar  scars  of  those  which  have  been  destroyed.  It  bears  al»o  on  tu 
folding  branch,  about  in  the  same  position  as  the  cne  Qgured  PI.  KLVl 
fig.  S,  but  with  sliorter  leaves,  two  centimeters  long,  more  dosely  bnbi 
cated  and  more  enlarged  at  the  base,  where  they  measure  five  to  aix  mlU 
meters,  and  small  cones  (one  only  Is  dlatinctl  with  imbricated  e 
exactly  like  Corduint/iut  gemmifar.  <if  Grand'Eury,  as  figured  PI.  I 
for  his  illustration  of  the  Cordaites.  It  la  not  possible  to  see  the  mode  t 
attachment  of  the  cone. 

Besides  the  character  of  the  leaves  the  sjtecies  differs  from  the  foni 
and  from  any  of  those  described  here  by  the  thick  bark  covering  its  stc 

It  la  nearly  one  millimeter  thick,  though  the  stems  are  flattonei]  b, 
compression. 

Subitat,  Clinton,  Hissoiui ;  found  and  communicated  by  Dr.  J.  H.  Britfe 

COHDAITES   DIVERSlFOLtUe,    Sp.  U 

PI  XL  Yin.  fig.  3,  3», 
Iieavcs  narrow,  linear,  half  embracing  the  stem  at  the  point  of  ai 
ment.  twelve  lo  fifteen  miUImetera  broad,  curved  backwnrd,  cxce|A  tlioi 
of  the  top,  which  are  closely  imbricated,  and  in  lult.  Surface  diatincti 
marked  by  the  nervation  so  that  the  primary  nerves  may  be  counted  will 
out  glass.  These  are  generally  equal,  obtuse,  three  to  four  in  one  mil] 
meter,  with  very  lliin  scarcely  perceptible  intermediate  vlnelets. 

The  specimen  Iigure<l  and  mentioned  above  as  the  first  found  in  tliisN 
try  with  leaves  attached  to  the  stems,  is  from  the  Salem  Vein,  near  Pottsr ill 
The  polntofattachment  is  Qgured  UH>  large, the  Imae  being  obscured  oi 
what  covered  by  fragments  of  imbricated  leaves.  I  luive  from  this  ^hm^ 
teparale  leaves  from  Clinton,  Missouri,  oneof  which  measures  al  the  polaii 
attachment  seven  millimetere,  and  ia  enlarged  above  it  to  eleven  millimeiei 
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It  briber  and  gradually  iucreases  iq  width  to  seventeen  millimeters  n!  ilic 
broken  end,  etevca  coDtimelere  from  the  base.  Other  leaves  troiu  tlic 
same  localil;  are  esactly  lineBr,  sevenleeii  millimelere  in  dinBieter,  wldle 
cilbera  alill,  fifteen  milliiuelcrs  above  the  poial,  of  attnchmeDt,  gmduDlly 
dlmioish  in  width  upwards  W  fifteen  mil  lime  le  re  I  remark  their  diinen- 
■lotia  loshow  thevariety  of  size  of  leaves  of  this  genus,  not  merely  iu  eoui- 
parison  witli  each  oilier  but  in  different  parts  of  their  length. 

I  refer  lo  this  sjiecies  leaves  found  in  large  uumbers  at  the  annie  locniily 

u  the  gpctiiiien  figured,  some  of  wliich  are  flnl  and  linear,  others  wiili 

borders  curved  inside  or  half  cylindrical,  otiiers  still  true  cylinders,  not 

[  Ur^r  Itian  a  goose-quill,  seemingly  coming  out  of  a  pedicel  or  stem,  as 

I  they  are  often  found  in  bundles  and  enlarging  upwards   In  proportion  ns 

rtlie  borders  become  more  and  more  open  and  ftattoncd.    The  nervation  is 

(of  the  same  tyiie.  llie  epidonu  is  thick  ^  they  represent  in  I  heir  cross  aec- 

fiaaa  an  oval  line,  like  figure  3  of  Orand'Eury,  PI.  XVIII. 

Uabitat.     Upper  coal  measures  of  Pounsjivania,  Lower  coal  measures 

\  of  Missouri ;  middle  and  lower  ctml  of  Illinois,  where  it  abounds,  at  Col- 

I'  cheeter  especially,  St.  John  and  Du  Quoin. 

CORDAITES  MAKSFIELDI,  Sp.  nOV. 

PL  XLIX.  Jvj.  1.  16,  2.  Pi.  XL  VII.  fij.  4,  46. 
Stem  eoTered  wilb  a  thin  bark  of  polished  coal,  marked  by  uumeriii]^ 
I'tcsr*  of  the  convex  base  of  leaves,  olllier  imbnualed  or  more  or  lessdislant. 
I  ditpoftsd  in  spiral.  Leaves  long,  erect,  nearly  exactly  linear,  graduiilly 
f  flintloiahing  toward  the  top  to  an  obtuse  point,  averaging  fifteen  milliine- 
»  in  diameter,  distinctly  and  distantly  nerved  ;  primary  nerves  fifteen  lo 
ktigbteeu  in  one  centimeter,  with  two  to  four  iniermediaie  veins ;  surface 
LngosD  across  as  In  the  former  species  ;  branches  oblique  with  ImbricHled 
y  iMves  of  proportionate  size.  Flowers  composed  of  four  sepaloid  Involu- 
),, borne  u|N>n  simple  fiexuous  pedicels,  to  which  Ihey  arc  allitchcd  !>}' 
f  ihort  |)edunclefi.  ' 

As  seen  from  the  splendid  specimen  figured  here  and  from  a  number  of 

LmhetB  quite  as  remarkably  well  preserved,  the  species  is  characterized  by 

kiU  lOD^  erect,  linear  leaves,  whoEC  surface  is  marked  by  ii  strong  ocrva- 

D  (I*  enlarged  double.  P  enlarged  four  limes)  rounded  and  narrowed  lu 

hOn  point  of  allachmeni,  reduced  to  half  the  diameter  of  the  leaves,  ))er- 

■  Ibctly  entire  and  obtusely  i>ointed.    The  stems  are  ooveretl  with  a  thin 

fOMtlJig  of  coaly,  shinine  bark,  where  the  scars  are  distinctly  marked,  but 

nnre  so  than  upon  the  subcortical  surface.     The  branches  apparently 

n  ibo  txils  of  the  leaves,  one  of  which  is  seen,  fig.  3,  bears  leaves  ])ro- 

KportSonate  to  their  length  and  their  age.  imbricated,  linear-lanceolate,  ob- 

Iftnly  pointed,  with  a  nervalion  of  the  same  character,  reduced,  of  course. 

loptaportlonatc  dimensions  by  the  ^ze  of  the  leaves.    Another  specimen 

s  a  branch  two  to  three  centimeters  thick,  diverging  in  the  same 

ee  a»  that  of  the  figure,  twelve  cenlimelers  long,  with  leaves  propor- 

ilc  in  siie,  the  largest  already  fifteen  centimeters  long,  all  imbricaled. 

nux.  AUBJL.  PBtUia,  eoc.  svii.  101.  2n.    fbistkd  hakch  27,  1878. 


I.es(|UereDs.] 

linear  lancoolsle,  witb  llie  borders  incurved,  especially  Wiwurds  the  U>p, 
wblcli  tUus  appear  Bcuniinnte.  The  nerratlon  lins  equally  I  lie  character 
of  the  Inree  leaves,  the  priniaty  veins  being  one  half  to  three-fourths  of  a 
millimeter  dislnnt,  wilU  tivo  or  three  intermediate  distinct  vinelels. 

Under  the  name  of  Corilianth'it  simplex,  I  refer  the  sleni  bearing  flow- 
ers. PI,  XLVII,  Sg.  4,  i\  to  this  spaclos  especially  because  the  spccimeiiB 
were  found  in  tlie  same  shale  and  In  proximity  to  those  bcanng  leaves, 
llioogh  not  in  connection  with  them.  Of  these  slemsoneisentirelynskikl, 
wltliout  leaves  or  dowers :  the  other  flgiired  here  shows  some  difieronce  in  < 
its  slightly  thicker  coaly  surface  and  in  Iho  absence  of  distinct  leaf  scars. 
These,  however,  may  have  been  obliiemied  by  longer  process  of  decom- 
position ;  for  the  racemes  of  flowers  are  Hattened  by  compression  and 
irregularly  llexuous,  wiih  iheir  vascular  fllamen Is  distinct,  as  if  the  branchcfl 
hod  been  in  an  iidvnnced  stale  of  maceration.  The  flowers,  wbich  ap- 
pear to  be  male  flowers  and  Imrne  ujion  a  short  peduncle,  are  tnoatlj 
turned  downward  and  are  composed,  as  seen  fig.  1>,  of  three  or  four  ii 
volucml,  thick,  lanceolale,  abruptly  pointed  scpnis.  The  paint  of  altnch- 
mem  of  the  elongated  narrow  racemes  is  round,  inflated  in  the  lower  pftr(> 
as  seen  flg.  4''.    Their  jxisltiou  in  regaril  u>  the  leaves  Is  not  possibly  si 

Comparing  these  True t ideations  to  those  which  have  been  flgured  i>y- 
Grftud'Eury,  there  is  a  marked  difference  in  this,  (hat  all  the  flawen< 
figured  by  Ibis  author  either  sterile  or  fertile  are  sessile  upon  the  brancb*. 
Icts.  It  is  the  same  with  those  figured  by  Dawson  under  the  v 
TriiinnoviTinim  Tiir.ttmitum  in  bis  Devonian  Plants,  Qual.  Jour.  Ocol.  £ 
vol.  XVni;  PI.  XVt,  flg.  47.  which  ire  referable  to  OordianthM  boM^fm 
ill  Grand'Eury ;  those  also  of  Weiss,  Fobs,  flora,  p.  190,  lig. 
senling  Corduinlhui  gemmifer.  k.  point  of  likeness  only  is  found  (or  UtA 
form  of  the  Sowers  alLhched  to  a  short  pedicel  and  Iho  tliick  rocome  Ut 
Siernb.  Fl.  der  Vorw.,  PI.  XXVI.  flg.  2.  This  flgure,  though  draciibe^ 
witliout  reference  as  plantul'i  debilit,  p.  33,  evkk'nlly  represents  flowerillg 
branches  of  Cordnite*. 

Hitbitat.    CanncliUD,     I-  F.  Maosfleld. 

COHDAITBs  GRACIIiIS,   sp.  nov. 

PI.  XL  Vnr.  fig.  4-4". 
Stem  slender,  with  a  rugose  somewhat  thick  bark  ;  leaves  sessile  by  ■ 
narrowed  base,  open  or  curved  backward,  distant,  gradually  enlarged 
from  the  base  upwards,  sublinear.  obtusely  truncate  at  the  lop  ; 
indistinct  in  (he  upper  corticated  surface,  which  Is  somewhat  raogbi 
primary  nerves  variable  in  distance  from  one  millimeter  apart  to  tbreo  0 
four  in  two  millimeters,  with  one  or  two,  even  four.  Inlertiiedialo.vcry  Ihli 

-  C'loBcly  allied  to  the  former  by  its  distinct  and  distant  iiervation,  H  U 
however,  ftir  diatant  by  the  form,  the  siEe,  the  position  of  its  leavoa,  an 
its  thick,  rough  bark.  The  part  of  stem  preserved  is  seventeen  centimetei 
long,  seven  milliroclers  wide  at  its  base,  four  millimeters  at  its  top,  flsl 
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Hied  by  compression.  The  IcnveB  arc  eiilier  at  right  angles  to  the  stem  or 
P^nrved  liackwanU  IVom  tlieir  point  of  allachiaent,  nine  ceailmelers  long, 
gradoallj'  enlarging  (h>ni  the  \mae,  Ave  millimetere,  lo  tlie  top  one  centi- 
meter nide.  where  they  are  rounded  and  obliquely  truocate,  tlie  point 
oli^htJy  curved  inside  or  concave  as  murked  in  ttie  figure.    Fig.  4''  showa 
-the  point  or  attachment  of  ttie  leaves  observed  upon  an  ntlier  specimen. 
HabHat.     Morris,  Illinois,  lowest  twd  of  coal  above  the  Mlllslooe  Grit ; 
lad  by  Mr.  8.  S.  Strong.     One  specimen  with  broiten  leaves,  but  distinct 
e  from  CanneltoD,  by  Mr.  I.  F.  MansfleUl. 

[COSTAT^.] 

[.Stems  or  branches  irregularly  costate  by  the  prolongation  of  the  baso 
jCllie  prutuberaoi  leaf  scars,  whose  upper  aurfaoe  is  covered  by  a  smoolh 
ijig  coating  of  co»ty  Imrk. 

CoBDAlTBS   COBTATDS,    8p.   flOV. 

PI.  Ll.fi-ji.  1-4. 
k  trrcgulaviy  cosiaie.  leaves  narrow,  nearly  lincnr.  Ave  miilimetera 
1  Above  tlio  iiolnt  of  altdchtnent,  gradually  enlarged  to  nearly  one 
ntimeler  at  the  tx)int  where  they  are  broken  ten  ccnlimolors  from  the 
twine  ;  nervation  distinct ;  primary  nerves  imeqaal  in  distance,  three  to  five 
in   two  millimeters,  with  three  or  four  inieriuediate  vinelcis   esjtecially 
n  the  under  surface  of  the  leaves ;  surface  cross  wrinkled  :  dowers 
rowly  ovate,  composed  of  appressed,  inibrlcated,  narrow,  linear-lancco- 
I,  Muminntu  scales,  seasile,  upon  long  decurring  cylindrical  racemes, 
rtie  bninch,  onc^  and  a  half  centimeters  broad,  boars  as  basilar  support  of 
I  leares.  tumescent,  rcniform  scars,  tig.  2,  narrowed  at  the  base  into 
M       linear  inftaleil  support,  wliich,  after  the  disruption  of  the  leaves,  form, 
^vKaeB  peraistent,  narrow,  carinatc,  alternatH   ridges,  becoming  sbarply 
Ic^^Jol  and  distinct  in  tlie  old  stem,  iia  seen  in  flg.  3 ;  or  when  destroyed  by 
•»*"»«nilion,  leave  a  cavity  of  the  same  si/.e  with  elevated  borders.    The  » 
'•■^  "^w  an?  in  an  acute  angle  of  divergence  from  the  stem,  somewhat  loosely 
•***fcric«ted  in  spiral.     Someiinies  as  seen  in  u,  they  ap|>ear  docurrent  by  n 
"^Mwal  flexion  of  the  lower  part  to  the  stnm. 

C^KTib  floww  licnring  jied uncles  are  cylindrical,  apparently  of  hard  tex- 
:,  iliglilly  inllatud,  or  like  articulaie  ai  the  poijit  of  attachment  of  the 
ware  which  are  sessile  or  with  a  very  abort  pedicel.  The  form  of  the 
l«  very  Oilfereui  (rum  that  of  the  ones  described  from  8t>ecimcn8  of 
fdM/kldi  and  of  C.  eommvnU. 
SaHlat,  Wc  have  three  sptocimens  of  this  fine  species  found  by  Hr.  I. 
^snsflold,  at  Cunnellon. 

[Serpentes,  ] 
^Kvmi  narrow,  Hcxnous  or  serpentine,  abruptly  lermiuuting  into  a  large, 
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PI  L,  fig.  1-4 

Stems  narrow,  fifteen  to  twenty -five  centimeters  thick  when  compniMd, 
covered  with  a  thin  coaly  opaque  layer  of  bark,  marked  by  somewhtt  dis- 
tant semi-lunar  scars  of  leaves.    Leaves  at  light  angles  to  the  itmn,  sab- 
linear  or  slightly  enlarging  upwards,   eight  to  ten  millimeten  bmd, 
rounded  in  narrowing  to  the  point  of  attachment,  distinctly  reined.  Pri- 
mary nerves  nearly  at  equal  distance,  eflGEU^  towards  the  boidenH  three  or 
four  in  three  millimeters,  with  three  to  five,  more  generally  three,  verf 
thin  intermediate  secondary  veins.    Top  of  stems  abruptly  terminitiiig 
int:>  a  broad,  flat  leaf,  as  broad  as  the  stem,  covered  with  doable  coating  of 
coaly  matter,  the  upper  one  somewhat  thick,  destroyed  near  the  point  of 
conjunction  with  the  stem,  but  distinctly  nerved  like  the  lower  one,  thick 
also,  whose  nervation  is  of  the  same  character  as  that  of  the  leavefl»  tlie 
primary  veins  only  a  little  closer,  showing  in  relief  on  the  under  •ur&ce^ 
tliin,  obtusely  keeled  careens. 

The  specimens  figured  elucidate  the  species  as  far  as  it  has  been  possible 
to  sec  it.  In  fig.  1,  representing  the  only  specimen  with  leares,  those 
coming  out  of  the  stem,  near  its  point  of  disruption,  are  narrower  and  di- 
vided in  flexuous,  linear-lanceolate,  pointed  lacini®,  deeply  mariLed  by  &•- 
ciles  of  veins.  In  fig.  2,  the  abrupt  termination  of  the  stem  is  dearly 
marked  in  conjunction  with  the  terminal  leaf.  Fig.  8  has  the  upper  pait» 
the  bark,  destroyed  by  maceration.  The  stem  is  preserved  in  its  cylindricil 
state,  not  compressed,  and  shows  the  transverse  ribs  of  ArtUia  perfectly 
distinct,  obtuse.  The  depression  in  fig  3,  which  seems  upon  the  figure  at 
a  corrodation  or  a  destruction  of  the  stem  by  maceration,  is  an  abrupt  ter- 
mination iis  in  fi<5.  2  ;  for  tlie  coiitini;  of  coaly  matter,  nerved  like  that  ujwn 
the  terminal  leaf,  covers  the  declivity  to  the  border  of  the  cylinder. 

Professor  Dawson  has  a  branch  of  Sternbergia  or  Artisia*  pith,  which 
^lie  says  is  probably  of  a  Daloxt/loji,  which  represents  this  abrupt  termina- 
tion in  a  most  remarkable  manner,  the  pith  being  one  and  a  half  centimeter 
thick,  terminatini^  in  a  cone  of  six  or  seven  gradually  smaller  rings,  the  last 
one  only  half  a  cimtimeter  in  diameter.  (Geol.  Survey  of  Canada.  1871.  PI. 
Ill,  fig.  28).  lie  supposes  also  referable  to  Da'ioxylon  another  fhigment 
of  the  same  character,  bearing  on  one  side  a  piece  of  thick  bark  as  we  see 
it  bordering  the  stem  of  fig.  3.  It  is  represented  in  Canadian  Naturalist, 
May  1801,  as  Dadoxylon  Ouangondianum,  and  considered  by  the  author 
as  a  conifer. 

Fig.  4,  of  our  plate,  reduced  in  size,  represents  a  long  stem  of  this 
species,  flexuous,  narrower  per  places,  esjiecially  in  the  middle,  somewhat 
inflated  at  both  extremities  ;  it  is  fifty  centimeters  long,  varying  in  width 
from  twelve  to  twe-nty-foiir  millimeters,  covered  witli  close,  tum>rdcent 
scars  of  leaves,  which  are  o!>tusely  rhomboidal.  six  millimeters  in  hori- 

*The  names  are  synonymous,  rolerrlnj?  to  those  cros8  ribbed  brunches  whicb 
Corda  considered  as  stems  of  Lomntophloios. 
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zontal  direction,  foar  millimeters  in  tlie  vertical  one,  also  covered  with  a 
thin  layer  of  opaque  coaly  bark. 

This  species  seems  to  represent  a  floating  rather  than  a  creeping  plant, 
for  no  traces  of  appendages  like  radicles  or  their  scars  can  be  observed 
upon  any  of  the  specimens.  The  prolongation  of  the  stem  into  a  broad,  flat, 
thick  leaf,  seems  to  indicate  that  kind  of  growth  in  water,  as  it  appears  to 
serve  as  a  support  to  the  plants  on  the  surface  of  the  water. 

The  cylindrical  part  of  fig.  3,  deprived  of  its  thick  bark,  which  is  left  on 
both  borders,  evidently  shows,  not  merely  the  relation,  but  the  identifica- 
tion of  Cordaitss  with  Ariisia,  an  identification  which  is  still  more  closely 
seen  upon  a  number  of  other  larger  stems  of  Cordaiies,  one  of  them  figured 
PI.  LII,  fig.  2.  It  shows  a  double  layer  of  bark  which,  whenever  it  is  de- 
stroyed,  distinctly  exposes  the  horizontal  ribs  of  Artisia.  This  fragment 
appears  articulate,  and  marked  on  one  side  of  the  articulation  by  a  large, 
protuberant  scarof  a  branch,  while  on  the  other  side  it  shows  the  semi-lunar 
scar  of  a  leaf  No  trace  of  articulation  has  been  until  now  remarked  upon 
stems  of  this  kind,  at  least  none  is  mentioned  in  the  work  of  Grand'Eury, 
who  has  so  remarkably  illustrated  this  genus.  The  specimen  bears,  just 
near  the  branch-scar,  a  bundle  of  narrow  leaves  of  Toeniophyllunm  con- 
iextum.  PI.  LIII,  fig.  2, — but  the  bundle  does  not  touch  by  its  base 
the  scar  of  the  branch,  nor  does  it  appear  to  be  in  connection  with 
it,  and  as  the  specimen,  a  large  piece  of  shale,  is  covered  with  bundles 
of  the  same  leaves,  I  do  not  consider  them  as  related  to  this  stem.  Another 
specimen,  a  branch  twenty-two  centimeters  long,  three  and  a  half  centi- 
meters broad,  convex  or  half  flattened,  whose  surface  is  partly  covered 
with  the  coaly  layer  and  the  distinct  semi-lunar  scars  of  leaves,  six  milli- 
meters broad,  shows,  where  deprived  of  its  bark,  or  u\ion  more  than  the  two- 
thirds  of  its  surface,  the  distinctly  marked  cross  ribs  of  Artisia.  These  ribs 
are  variable  in  width  from  one  to  two  millimeters,  parallel,  sometimes 
slightly  undulating  in  their  borders,  but  traversing  right  across  the  tumes- 
cent obtuse  scars  of  the  leaves,  without  any  deviations  in  their  direction, 
nor  any  kind  of  branching  which  could  indicate  the  imssage  of  vessels  of 
leaves  into  the  subcortical  cylinder.  On  one  of  the  borders  of  the  branch, 
the  bark  either  flattened,  or  cut  lengthwise  like  that  of  PI.  L,  fig.  3,  is 
half  a  centimeter  thick.  The  surface  coal  layer,  however,  is  not  more  than 
one-fourth  or  scarqely  half  a  millimeter  thick.  That  therefore  the  Artisio, 
or  at  least  most  of  the  stems  described  under  this  name,  are  the  woody  cyl- 
inder of  OordaiUs  is  established  beyond  a  doubt  by  these  specimens. 

I  cannot  assert  from  the  examination  of  my  specimens  that  species  of  Ar- 
tisia may  not  be  referable  to  Dadoxylon  representing  Conifers.  But  I  have 
not  seen  as  yet  any  branches  of  Artisia  which  might  be  separated  from 
the  Cordaiies  ;  and  if  Artisia  species  are  found  with  the  characters  of  the 
Conifers,  the  Artisia  of  Cordaites,  or  those  described  by  the  authors  and 
referred  to  plants  of  difi*erent  genera,  should  have  the  same  characters. 
This  has  not  been  positively  established. 

Grand'Eury  refers  Dadoxylom  and  its  Artisia  stem  to  Cordaites.     Corda 
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liuB,  tlie  Srst  ftad  mnul  cnrufuHy,  miiilyfittl  nod  dcBc^ribei]  ArHiia  ab  tlie  pilU 
cylinder  of  LtpidopAlaio*.  a.  gonus  gcnei'^Uly  considered  tn  loUmate  relation 
to  L«pidodendron  or  LycopoiUaeea  by  Omnd'Eury,  Goldenberg.  SUimiicr 
And  others :  iherefore.  the  reference  of  Artiiia  u>  any  ktud  of  0«nif*r«  is  u 
yet.  It  seeiuB,  imauihorixed.  I  hxve  treated  llie  subject  wiih  sonic  more  <1e- 
Iftils  in  considering  Lhe  gencml  chiinicterB  of  the  Carboniferous  flora. 
[FwiwBRs  AND  Fbuits  of  Cordaites-J 
Under  the  nume  of  Cordinnlhut,  Onnd'Eury  has  cuneideri'd  as  evi- 
dently referable  to  OordaiUt.  [he  Dowerjag  brauclies  knuwi)  formerly 
under  tlie  name  of  AnthoHth«».  The  racemes  of  tlowers  described  liere 
with  Cordaitei  mamfieldi,  C.  eommitnit,  and  C.  rottatui,  evidently  prove 
lUis  relation.  For,  if  they  are  more  slender  and  less  developed  th&n  ttiose 
vhicli  have  been  found  separated  from  the  stem,  as  the  Anthalilhtt,  lite 
characters  of  these  organs  are  evidently  identical.  They  represent  either 
male  flowera,  buds  covered  willi  imiiricaled  scales,  containing  merely  a 
powder  which  may  be  the  pollen;  or  fertile  flowera  in  small  oval  or 
round  ovules.  i")f  these  we  hMve  only  Llie  following  species  rcfemblo  lo 
malo  flowers  : 

CORDIANTHUS  OEUHIFER,  Gr,  d'H. 

PI.  XL  VII  ni'-  S  and  S. 

Bude  sessile,  upon  a  iliick.  simple  raceme,  broadly  oval ;  scales  linliri. 
caied,  oval,  obtusely  pointed. 

This  species,  represented  by  flg.  S,  corresponds  lo  that  of  flg.  4,  PI. 
XXVI,  of  Orand'Eury.  Tbe  second  with  longer  otkI  lanceolate,  more 
acute  scales  of  a  narrower  cone,  as  represented  by  fig.  6,  corresponds  to 
fig.  6  of  the  same  plate  of  Orand'Eury. 

or  till-  fertile  Bowers,  Cardianthtii  baeeiffr.  I  have  not  found  any.  A 
branch  de9tTll)ed  andfigured  iu  the  Geological  Report  of  Illinois,  IV.  p.  487, 
■  PI.  XI,  flg.  8,  under  the  name  of  Bo'inttlit  bnieUiit'i.  Irtsqx.,  beftrs  on  one 
side  of  the  raceme  cones  identical  by  their  ehamoters  to  OordianTAus  gtm- 
nifer.  while  it  has  on  the  oilier  a  closed  bud  or  a  round  tubercle,  linmo 
upon  a  short,  inflated  pedicel,  wlilch  appears  to  represent  the  round  taber- 
clea  of  Oi/riiiantfw  btieoifer.  This,  tiiereforc,  would  imply  the  monolcily 
of  these  flowera,  while  all  the  specimens  published  by  Orand'Eury  and  Other 
authors,  represent  only  racemes  with  either  gemmifer  or  baccifer  flowen, 
and  therefore  indicate  the  inflorescence  as  direcioua.  My  specimens  are  not 
good  and  distinct  enough  to  authorize  a  deflnlle  conclusion,  ns  the  baccl- 
form  hud  may  represent  merely  the  top  ofa  gemmifonu  one,*  whose  basi- 
lar scalc«  liave  been  destroyed  and  detachc<l  by  maceration.  The  remAtn- 
ing  top,  however,  Is  exactly  globular.  By  detacliing  the  scales  of  the  etna- 
mifer  cones,  I  found  under  them  a  transpareni.  yellowish  memhmnc, 
formed  of  elongated,  equilateral,  small  meslies  or  nrooliE,  inclosing  or  tap- 

*Orand  'Eury  remarks  with  reason,  that  Uihc  flowen  nre  g«ucral1]'  bo  oidcIi 
altered  by  decomposition,  that  It  Is  rarely  possible  to  Hi  llie  sex  wlileli  Ibrf 
represent. 
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porting  am»ll  granules  or  optuiuc  bruwn  matlcr.  Tlicsc  gTBQules,  scarcely 
the  hundrelk  p&rt  of  a  millimeter  in  dlameier.  are  of  &  mundish.  irregnilar 
polygonal  form,  agglomerated  and  separating  with  dilflcuUy .  Their  size 
and  irregularity  of  form  prevent  ua  from  considering  tbom  aa  aporea ; 
lb ej  look  nttlier  like  grains  of  pollen. 

Most  of  the  Authors  of  works  ou  vegot«ble  paleijotology  have  Hgur^d  and 
described  as  Anthotith«»,  under  diilerent  spticiflc  nnmea,  aoine  of  these 
orguDs.  Already  In  1SS4,  Professor  Newberry  baa  a  representiLlion  in  ibe 
AiuiaU  of  Science  of  Ckveland,  of  three  branclies,  reproduced  In  the  first 
volume  of  the  Paleontology  ot  the  Geological  Survey  of  Ohio.  The  one 
PL  XLI,  flg.  I,  of  this  hist  work,  Antholilhet  Pltcalrniie,  Lid.  and  Hutt, 
is  tike  our  tg.  ft ;  the  spikoleu,  however,  being  nuked,  or  without  the 
lintnr  bmets  gcnemlly  fbund  supporting  tb«  flowera  of  Cordaitei.  Aa  my 
specimens  show  pan  of  [he  Aowcrs  without  these  bracts,  this  difference  is 
probably  du«  lo  tlie  degree  of  maceration  to  which  the  plants  have  been 
mibjected.  Fig.  S  ia  boftifer,  the  ovules  lieing  not  only  sustained  by  a 
leafy  bracllei,  but  half  inclosed  at  their  base  Into  an  involucre.  Nutlets  or 
Uie  same  kind  and  form,  but  mtich  largci;  arc  represonled  attached  to  thick 
branches  in  Ag.  4,  its  Cardioearpon,  while  fig.  3,  under  llie  name  of  Antho- 

■  prUeui,  Newby,  represents  a  Cardianfhui  j/ammtfer,  whose  upper 
ore  mixed  with  luavea  ii|)|iarenlly  originating  Tmm  under  the  acalea. 
the  forms  described  by  the  European  authors  are  represented  lo  the 
lid  plates  of  Grttnd'Eury,  who  has  separated,  as  flowers  of  Poa  Oor- 
the  slender,  flower  Iwaring  racemes  which  I  have  described  with 
lOMTnant^Miaud  C.  cottatut. 
the  frails  and  nnis  referable  liypor  hectically  lo  C(»-dailt»  the  number 
aldenblp,'  But  except  tlie  nutlets  figured  by  Newberry,  Dawson  and 
dnnd'Eury,  no  larger  fruit  hns  been  ftiund  positively  nttncbcd  lo  stems  or 
bionchei  of  Oordnitti,  nor  indeed  of  any  other  coal  plants.  I  Imve  figured, 
n.  LIT,  the  ft'ults  moat  commonly  found  at  Cannclton  in  abale  bearing 
laittt  remains.  They  are  described  wilh  the  other  kinds  of  fruils  of 
ftoMl.  These  may  be  conipaied  only  to  two  specica  of  Grand'Eury  as 
icd  above. 
oU  tbo  others  referred  as  Cordaidarpu*.  Cardioearput,  Oarpolilhet,  to 
ita  or  yaggerathia,  (here  ate  scarcely  any  at  Oannellon.  Ocinitz 
Bhabdofarput  species  to  Naggtrathia.  To  OordaiUi  prineipalia  he 
CarpoUthM  Ci^rdai.  as  yet  unknown  in  our  coal  measures,  while  the 
bulls  nf  Connelton,  figs.  8  to  11,  are  most  like  if  not  identical  to 
Oufbitri,  whicli  Geinitz  does  not  refer  to  Cenlailen ;  while 
mury  names  the  same  species  Cordaiearpus  QnlbUH  among  the 
of  CordiiiUn.  It  has  a  distant  likeness  to  our  fig.  8,  and  therefore  all 
11,  might  lie  hypfithetically  cunsidured  fruits  of  Cor- 
they  seem  to  represent,  cither  the  aame,  or  two  closely 
the  (miy  trace  of  light  we  have  on  tlie  subject.  The 
of  different  tyjie.    They  are  attnched  lo  a  broken  pedl- 


were  found  also  wilh  the  ConlnrdM  of  Cannellon. 
i«n.  described  wilh  ihc  fruits  nf  the  Carboniferous 


They  a 


.  like 


LeBquereui.l  •'■^o  tltowhlr. 


OORDAISTIIOBDB,  Leeqx. 

Strobile  coaical,  Uperiog  to  a  poini,  covered  Ijj  traDevererly  rl)omboidi)l 
scars,  pkc«d  in  spiral,  bearing  narrow  linear  Itatrcs,  nUb  tho  diancicrs, 
fonu  and  nervation  of  leaves  of  Coriiaitit. 

Tlie  plant  from  which  this  genus  is  established  might  liai'e  bitn  in- 
scribed perhaps  as  Ci/radoidM  or  ManUUia,  a  genus  esiablisbod  Tor  Ibe 
description  of  stems  of  Cycas,  mostly  globular,  or  conical  obtuse,  or  nn> 
form,  all  referable  to  a  more  recent  formation,  the  Permiau.  As  ilie  leavei 
are  of  a  different  chamcter,  as  also  the  reference  of  this  cone  to  Cgea^  is 
merely  initicated  and  not  positively  ascerluiued,  I  tbiulc  advisable  and  mora 
rational  to  describe  it  under  this  new  i;onus,  which  indicates  iiH  relation 
CORDAISTROBUH  d'Ecbti,   sp.  nov. 

PI.  Li       ng.  3. 

t'une  cylindrical  from  the  base  to  ibe  middle,  narrowed  npwards  an* 
acuminate,  borne  upon  a  somewhat  thick,  pedicel  or  axis  equally  striate  L- 
the  length  ;  scars  transversely  rhoinboidHl.  inSatcd  in  rhe  lower  part,  bea* 
ing  at  tbc  top  another  araaller  rliomboidal  scar  point  of  aitadiiuenl  c 
linear  leaves,  marked  by  parallel  distinct  nerves. 

The  leaves  are  short,  mostly  broken  near  the  point,  one  only  prcaerve! 
in  its  whole  on  one  side ;  of  the  oilier,  four  are  left,  close  to  each  atber,  IM 
evidently  allached  to  the  rhomboidal  scars  of  the  cone.  The  mais  aboi 
(he  spiral  disposilion  of  the  leaves.  The  nervation  of  the  leaves  aeen  ii 
3a,  is  exactly  of  the  GoTdaitet  cimracter.  The  primary  nerves  are  cloMC, 
especially  toward  the  borders,  and  separated  by  one  or  two  iniennedlAte 
veins.  The  axis  of  the  cone,  as  far  as  it  is  seen  upon  llie  specimen.  > 
covered  by  a  comparatively  thick  coaly  hark  more  than  half  a  miilimelfl' 
thick.  It  is  deeply  and  regularly  strhite,  the  striai  being  also  obscurely  tutu 
along  the  middle  of  Ibe  cone,  even  to  its  point,  by  compression  of  tbc  Min 
lis  represented  upon  tbc  figure. 

I  consider  this  cone  as  proving  more  than  any  other  of  the  organs  il( 
scribed,  Ibe  relnllon  of  Coriiaitee  to  Oyeaila.  By  the  leaves  it  is  a  tnit 
Cordaitei ;  by  the  scars  and  llicir  disposition  ii  represents  a  small  stemut 
Cyfat.  It  is,  however,  difllcult  to  explain  its  true  nature.  It  does  n" 
look  like  a  fruiting  cone,  and  all  that  is  known  until  now  of  the  slemt  c' 
Cordaitu  is  without  relation  to  this  branch.  Dr.  Newberry  has  rtpw- 
aented,  loc.  cit.,  as  AnthoUihe*  priKui,  a  branch  of  Gordianlhut,  btariil 
«mall  recurved  gemmlfer  cones,  to  which  are  appended  abort  leaves whkt 
seem  as  originating  from  under  Ibe  acules.  This  is  the  only  otpxa^ 
wbichmigbt  perhaps  explain  the  nature  of  tbla  strobde  by  supposing  aldn^ 
of  viviparous  vegetation  produced  directly  from  Ibe  flowering  cow**'' 
Cordailts.  Though  it  may  lie,  that  its  relation,  asrenukrked  above,  isdwlf  I 
nwrked  as  a  iwlnl  of  connection  between  Cordaitei  and  VuB'tdm. 

llabital.     Cannelton.     Mr.  I.  F.  Mansfleld.  J 

DicRANOPHTLt.rM.f  Gmnd'Eiiry. 
Tbc  author  has  described  under  this  name  linear  narrow  letva 
<uis  length,  twice  forking  at  tlie  top,  coriaceous,  marked  with 


»'**'  |l,o»qupreux. 

nil  intermcclintp  ncrvilles  morcorletaimiuereed  [oto  UieopidermU. 

lenvEs   Atv    insoticd    around    small    branches    ujion     tumeoceDt 

I  bulslcrs.  whose  disposition  is  ia  regular  spiral,  with  a  rbomboidal 

I   rrcalling  tlioau  of  the  Lepidndendron,  Imt  formed  by  tlie  Hcsliy 


Conifer*.  He  adds 
lot  seem  Us  have  bceii 
evea  upon  the  oldest 

The  coalyeuvelope 
aan  eSaced  U|x>n  it, 
lib  iL  tigaeoiiB  increas- 


r  1mt«n11]r  decurrlng  leaves  like  thoeo  of 

eleaveBofoDeurblSHpecieB,  D.  Gallirum.dis 

I,  some  remalnH  at  Iheni  are  generally  seen 

I^M,  where  they  have  nut  left  any  distinct  stars. 

tte  bnaches  is  thick,  the  rolinccuus  boletei-s  are 

if  the  bark  had  incroaavd  in  thickness  in  contact  w 

)y,  as  in  the  dicotyledonous. 

description  of  the  Hteinsandof  tlie  rliomlnidal  scars  placed  in  spiral 
I  upon  the  branches,  and  also  the  fig.  3,  of  a  branch,  in  PI.  XIV  uf 
ra,  corresponds  in  purt  wilti  the  cliaracters  of  the  conu  or  branch 
]nhed  aliove.  But  the  leaves  of  Dierannphj/Uum  are  of  a  different 
ler  fWini  that  ot  the  Oordaiten.  and.  therefore,  the  author  has  sepa- 
Ilia  genus  from  the  order  of  the  Cardnilet. 

arganlsm.  which  from  Its  leaves  I  consider  as  a  DieranopAgllum, 
m  in  many  poinU  of  the  alMvc  description,  but  some  of  its  characters 
o  clearly  corresponding  tliat  I  do  not  find  reason  to  separate  them.  It 
e  M«ii,  however,  thai  from  our  speciuiens.  Ibe  relation  of  the  species 
y  to  the  (Jordaitft,  and  ttai  the  genus  cnnnol  be  separated  from  tliis 

DiOKiKOPnvi.LnM  dihorfhdm,  sp.  uov. 
Pi.  LI V.  fig.  1-3. 
OS  or  hmnchea  small,  the  largest  seen  not  quite  two  centimeters 
ivldc,  when  flattened  ;  apparently  articulated  at  the  |Hiint  of  divergence  of 
Uic  branches  and  there  abruptly  narrowed,  covered  with  a  coaly  bark  about 
ImIT  a  mitUmetcr  thick ;  stem  leaves  in  oblique  or  right  angle  to  the 
tirHOcbes.  narrow,  three  millimeters  broad  near  the  inflated  smooth  base 
«it  the  point  of  attachment,  linear  or  slightly  diminishing  toward  the  upper 
fcxu  where  they  are  forking  once  or  twice,  covered  with  a  thick  epidermis 

Kfeln  the  veins  are  buried  and  obtuse :  nerveiB  distinct  under  the  epidcr- 
four  or  Ave  prinmry  ones  near  the  tiaae.  unequally  distant,  inter* 
late  ones  iudisllnc*.  or  not  perceivable  with  the  glass.  The  stem.  fig. 
marked  U|>on  the  bark  by  round,  small,  inflated  bolsters,  correspond- 
undrr  It  to  small  cavities  of  the  same  form  end  size,  very  irregular  in 
%lHrir  distribuiiiin,  someilmes  three  placed  directly  in  tine,  sometimea 
^Csttercd.  I  do  not  consider  them  as  scars  of  loaves  ;  they  are  pnilmbly  the  re- 
isof  small  mollusks  like  those  which  so  profusely  inhabit  the  substance 
t  Imvcs  of  OoTdtiiUt.  The  top  of  the  same  flg.  S  which  is  not  llg- 
a  renifurm  scar  like  those  of  Cordailu  eottatut,  but  it  is  proba- 
lat  tmia  a  top  leaf  like  those  of  fig.  I. 

«  stem,  fig.  I,  seems  like  articulate  by  a  depression  across  Its  whole 
!ratthe  point  of  attachment  of  the  brand)  la.  The  lop  of  this 
:.  AXKa.  rHiios.  soc.  xvii.  101.  2o.    printkd  march  37,  1S78. 
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U)  wliirli  ia  nltnclicd   I 

■lib  ptinillel  nervaiioB 

»  or  the  same  clmrkcte 

the  l^n  Bidi 

llie  cpider 


branch  terminates  ttbriiiitly  in  iin  nblusc  |k 
Bomewhat  tUick  iedf  of  Gordaitea  cbsracler. 
The  top  of  ibeinaiu  stem  bears  a  tuft  of  iliree 
astliatofa,  flat,  liiHuir,  one  cenliiuei«r  broad,  Tlie 
uie  somewhat  thicic  and  tile  DerviLllon  Immersed  id 
on  thfc  right  side  iu  6  is  deeorlieatod  or  rt-presenlod  by  the  impression  Q 
its  lower  surface,  with  primary  nerves  distinct  to  the  eye,  Ihi^  in  (j 
millimeter,  with  twoor  IhreedisCirict  intermediate  ones.  Thy  olher  leart 
attached  along  the  stem  are  those  of  Dieranoph^il'am,  with  n 
or  less  obsulete  by  the  thick  opldermis,  and  are  of  the  same  (.'haracter  ■ 
those  of  fig.  2.  We  liiive  here,  therelbre.  in  the  abrupt  terminatian  of  til 
branch  »,  and  tlie  large  leaves  at  the  top  of  the  main  bransli,  the  eviden 
uharaclere  uf  Oordailta,  wlillu  tlie  stem  leaves  arc  as  evidently  of  Jilfrait* 
phgliam.  One  of  our  spcdmuns.  t)g.  8,  re|)reBents  a  small  fnill,  i 
similar  in  form  to  the  hulbllles,  which  Grand'Burylias  seen  In  the  aiila  a 
the  leaves  of  Dti-ranophnllniA,  PI.  XXX,  Bg.  8,  of  his  tlora.  but  si 
larger,  witb  flattened  bordons,  and  at  a  thick  texture  ;  at  lesat  its  sDrface  U 
covered  by  a  pellicle  of  coal  as  ihickasibat  iiponleavesuf  DA^rano/iAylluM 
From  under  it,  or  as  in  its  axil,  comes  a  Dicranophyilim  leaf  four  milti 
meters  broad,  soon  splitting  twice,  and  separating  in  three  narrow  biiinche^ 
hamulose  in  their  curve,  and  dividing  again  iu  fllirorm  lacinln  at  that 
extremities.  The  character  of  nervation,  four  primary  distinct  oervea  ll 
one  of  the  lacinlte,  as  seen  in  a,  where  the  thick  epidermis  is  destroy^ 
are  exactly  the  same  as  in  the  leaves  of  &g.  2,  Hence  I  believe  that  « 
have  here  poaitjve  evidence  of  the  relation  of  those  organs  to  Ihe  Ktmt 
cstnblisbed  as  Dieramtphyiltim,  by  the  celebrated  French  author  &nd  ( 
timt  of  this  genus  to  the  order  or  family  of  tlie  Cardaileit. 


[T-esiopHTLLK^.]    T^tJioPHYi-Ltia.  Leaqx. 

Stems  large,  leaves  crowded,  Oat,  thick,  exactly  linear,  dei^iirring  M  ll 
base,  BurJUce  smooth,  opaque  or  shining. 

The  plants  referred  to  this  division  resemble  those  of  Ihe  narrowJ(»T1 
Gordailei  by  the  size  of  their  leaves  only.  These  are  still  narrower,  mot 
exactly  linear,  and  their  surface  is  not  striate  or  marked  by  nerves,  aeittat 
when  corticated  nor  when  deprived  of  their  coaly  epidermis.  Seen  with: 
strong  gloss,  thcirsurface  appears  lined  lengthwise  and  crosswise  by* 
thtu  areolation  composed  of  appressed  square  meshes  resembling  ihow  ( 
the  finest  tissue.  The  leaves  are,  as  fur  as  can  be  seen,  very  long.  I  bat 
not  been  able  to  find  one  in  its  entire  length  in  any  of  the  apeclmms  e 
amined.  Their  point  of  attachment  sli  11  more  than  their  smooth  snrfti 
separates  them  from  Cordaitet,  this  point  being  marked  by  a  linear  nal 
row  scar,  rounded  and  slightly  inllatud  at  Its  lower  end,  generally  polnl 
or  acuminate  upwards.  The  species  referred  to  this  group  represents  « 
dcnlly  a  difTerenl  generic  division  if  not  a  separate  family. 


PI.  LIV.fig.  4, 

,  8lctn  or  hmncta  nMrow,  leaves  closely  iiubricaled,  apparently  decurreni, 

le  Iwing  (.-overcU  by  rnigoienlB  iif  broken  leaves  decurvlng  lo  and 

(■pandiag  in  right  migle  ffoiu  tht  stem,  aurrace  BmnocU. 

Tile  purt  uf  B  branch  flgiired  here  is  entirety  covered  wilh  broken  frag- 

pinenlfi  of  detached  leaves  and  its  surface  is  nowhere  exposed.     The  leaves 

deflexm]  alon^  the  borders  In  riglii  angle  to  the  stem,  seemingly  from  above 

Ihe  decurront   base,   all   flaUened   und   [wirallel,    their   tKirdor   generally 

sunll|;uaus,  measure  one  centimeter  in  width  and  Ibirty-seveu  centimelcre 

;ngth  to  the  point  ivhere  the  specimen  is  broken.     The  coaly  epider- 

ia  t>n  the  surface  very  thin  and  Iragmoalsry,  or  spread  here  and  there 

;c  powder  by  decomposition  ;  bur,  Ibe  leaves  taken  altogether  appear  of 

^•omovhat  thick  consistence.    I  have  of  this  species  only  odc  spedmen, 

[ftlttrge  piece  of  shale,  of  which  a  fragment  only  la  figured.     Seen  tritb  a 

y  strong  glass,  thn  veins  of  the  surface  may  be  approximai«ly  counted 

■t  twenty  in  one  millimeter  space  ;  the  croM  wrinkles  are  also  uf  the  same 

'  Frotn  the  Bat  position  of  the  leaves,  all  parallel  and  Eii  the  same  direction, 

y  appear  as  expanded  originally  ujAon  the  surface  of  the  water.    The 

IS  of  the  stem  also  compared  with  the  nnmeroua  and  long  leaves 

I  indicate  a  floating  plant.     The  cross  section  of  the  leaves  show 

both  surfaces  sepnniled  by  a  thin  layer  of  shale  or  clay,  as  if  the  leaves 

d  been  la  llieir  original  stale,  somewhat  inflated  or  tubulose. 

BabitaL     Cannelton.     Mr.  I.  P.  Mansfield. 


T^HHIPKTI.I.UM  DBCURRI 


*.  sp.  t 


PI  Llflg.  i-     n.  LIT.  Jig.  1. 

D  lari^ ;  leaves  decurring,  narrower  than  in  the  former  species,  ob- 

i.  snblloear  or  very  slightly  enlarged  from  the  base  upwards,  limg  and 

;  surface  same  ss  the  former,  more  opaque. 

L  Both  the  Bgures  represent  the  leaves  dnmirring  upon  Ihe  stem  by  an 

')ongated  base,  but  in  PI.  LI,  the  leaves  preserve  In  their  length,  as  far  at 

an  be  seen,  the  same  diameter  all  along  their  decurring  base, 

■rhile  PI.  LIT,  Ibey  are  gradually  narrowed  downward  from  their  point  of 

icliinent,  forming,  as  appresseO  upon  another  or  against  Pacli  oilier, 

^m>w  hastlar  prominent  ridges.     The  leaves  also  of  flg.  LI,  are  elighlly 

d  more  disllnclly  enlarged   upwards.     As  tlie  trunk   of  this 

I  not  decorticated.  I  could  not  compare  the  point  of  attach- 

KDI ;  aod  the  characters  of  texture,  facics  and  size  of  the  leaves  lielng  the 

cimsider  them  a  variable  form  of  a  same  species,  perha|)s  even  the 

trlation  is  caused  by  a  difTerence  of  compression  and  maccmtion  of  f^g- 

Untaof  asameiroe.  The  leaves  average  five  to  seven  millimeters  tn  width, 

rowiliid.  forming  by  their  imbricating  and  decurring  long  base  a  thick 

Ming  of  cualy  bark,  which,  when  destroyed,  leaves  the  surface  smooth 


I  MniikB. 


my  nothing.  Like  C'ordaiU*  it  lias  some  analogy  lo  tlie  C's/railtr,  ihe  Coni- 
feru  Hnd  the  Monowilylediinnus,  the  Gliimncua?,  Bui  ii  is  evident  from  tUe 
i^hnmcter  of  ils  leitvM,  some  ol'  which  arc  narruned  lo  the  point  of  attach- 
invDl,  tliHl  tlii>  species  is  In  relBlliin  lo  the  groaps  of  tbe  Tanop/iyllum,  aa 
■lao  by  Its  nerrnlion  to  Ihe  Curdailat. 

Thi^ro  a  m  the  stem  n  peculiar  character,  which  should  be  remarked.  It 
rather  appears  lo  hnve  iM'un  soil  than  i>f  hard  texture.  The  bark  is  so  Uiin 
that  by  erosion  some  of  the  scoles  and  young  leaves  are  left  allached  lo  the 
lower  Burrnce  of  the  stem  aa  seen  in  tlie  upper  pert  of  PI.  LV,  flg.  1.  On 
another  side  large  leaves,  especially  seen  upon  my  specimens,  are  decur- 
rins  nt  tlic  tinse  along  the  stem,  and  seen  lo  Join  it  by  a  division  of  iu 
tiordere.  or  come  to  it  in  a  more  or  less  open  angle  of  divergence  wlthnul 
any  diminution  of  their  width,  and  without  apparent  division  hi  their 
point  of  union,  just  ae  if  they  were  part  of  the  stem.  The  epidermis  of  tlie 
leaves  !b  also  thin,  Its  surfttcc  reflects  the  largest  nervation  buried  in  Ihe 
lexlure,  which  Ihen  appears  obtuse,  dist^t  aa  in  figure  2of  Brongniart,  hut 
Duder  the  epidermis,  these  primary  veins  are  leas  discernible,  sometimes 
lotdlly  iin observable,  the  Intcrmedialo  very  thin  vinelels  covering  the  whole 
WJrface. 

Habitat.  These  remarkable  specimens,  which  if  they  do  not  throw  light 
U]K>n  the  relation  of  this  plant  to  those  of  our  lime,  give  ul  least  indication 
of  ibeir  reference  to  the  family  of  the   GordniM.  have  been   found    and 

Ituaicaled  by  Dr.  J.  H,  Brltts,  from  the  Clinton  coal  of  Missouri. 
[B. 
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1   Turtk: 


[  TA«  CvlameWi  and  Staptii  i 

Bt  Sarah  P.  Monsr. 
[^  IBead  btfore  l/u  Anuritan  Philo»(ypliieal  Sueitty  Marth  I,  1878.) 


Tbe  columelhk  is  a  amall  boue  found  In  most  reptiles  which  extends  from 
Ihe  parietal  to  the  pterygoid,  and  helps  to  complete  the  lateral  wall  of  the 
ctaolum.* 

In  Lae*rltlia  it  la  a  distinct,  slender  rod  "in  close  cootuct  with  the  other 
cranial  bunei  hi  Us  exlremilie«  only. 

In  Ttttndiiuita  an  the  other  hand  It  is  broad,  sliorl  and  scale-like,  and 
dcnely  articulated  with  other  bones.f 

tl  varies  considerably  In  the  dtlTerent  species  and  fiimllius,  and  in  some 
BMins  tu  be  wonting. 

In  nearly  all  lurlluH  there  is  a  strongly  marked  ridge  extending  forward 
Itaui  ihc  uuadntle  lo  llic  lop  or  the  skull,  and  another  not  so  distinct  from 
the  plotyguid  backnanl  to  the  same  point  on  the  lop  of  Ihe  skull. 

ir  Cnpu  "  On  the  lloinoloBleB  o[  Hume  aC  tlie  Cmiilal  Boaea  o(  th* 
n  tlie Hfttrm alio  Arraiigen 

r  the  Advancement  of  Holenev,  1870,  Vol.  XIX, 
I,  and  Prolewor  iluxle;'a  Anatomy  at  Vertebrate  Animals,  IWS,  p,  IBil, 
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The  columella  forms  part  of  tliese  ridges  aad  occupies  a  space  between 
them. 

Its  primitive  shape,  as  indicated  by  young  specimens,  and  nearly  adult 
sea  forms,  is  an  open  triangle,  or,  perhaps,  two  rods  of  bone  touching  at 
one  end,  but  wide  apart  at  the  base.     (From  young  T.  Carolina,) 

In  some  species  the  triangular  form  is  lost,  and  in  most  it  becomes  very 
much  flattened  in  adult  age. 

It  articulates  above  with  the  parietal,  below  with  the  pterygoids,  in  front 
with  the  parietal  and  sometimes  tiie  jugal,  behind  with  the  parietal  and 
quadrate,  and  often  forms  part  of  the  anterior  margin  of  the  foramen  ovale. 

From  the  quadrate  there  extends  a  small  osseous  style  to  meet  it,  and  in 
most  cases  there  is  a  groove  in  the  pterygoids  anteriorly  for  its  cartilagin- 
ous extension  to  reach  the  jugal. 

The  descending  plate  of  the  parietal  generally  articulates  directly  with 
the  pterygoid  in  front,  but  the  columella  is  between  them  at  other  points.* 

The  columella  in  Chelonia  my^as  is  triangular,  with  the  front  portion 
scale-like,  but  the  back  a  flattened  rod  where  it  joins  the  quadrate. 

In  young  specimens  it  is  small  and  slender,  and  is  placed  on  the  base  of 
the  parietal  near  the  centre,  in  a  deep  groove.  It  does  not  touch  the  jugal 
nor  extend  to  the  foramen  ovale  in  the  young. 

In  Aspidonictes  spinifer  it  is  thin,  flat  and  scale-like,  and  either  a  con- 
tinuation of  it  or  a  separate  bone,  extends  forward,  and  is  interposed  be- 
tween the  parietal  and  pterygoid.  It  forms  the  margin  of  the  foramen 
ovale,  which,  like  all  openings  in  the  Trionyx  skull  is  very  large. 

Aromochelys  odoratus  makes  a  second  exception  to  the  general  rule  in 
specimens  I  have  examined  of  the  parietal  reaching  the  pterygoids  in  front. 

In  this  case  and  in  A.  npinifer  there  are  two  bones  to  complete  the  lateral 
wall.  Instead  of  curving  upward,  as  in  other  species,  they  curve  down- 
ward, and  the  anterior  portion,  or  bone,  if  it  proves  to  be  separate,  is  firmly 
attached  to  the  palate  bone  in  adults.  In  one  specimen  this  front  part 
forms  a  complete  column,  whose  hinder  margin  blends  with  the  flat  bone. 

The  columella  is  flat  even  where  it  joins  the  quadrate  and  bounds  the 
greater  part  of  the  front  of  the  foramen  ovale. 

In  Chelydra  serpentina  it  forms  a  flattened,  concave  triangle,  and  is 
joined  to  the  quadrate,  and  often  the  jugal  by  two  flattened  rods.  It  is 
large,  well  marked,  and  bounds  the  foramen  ovale. 

In  MalacocUmmy^  palu»tri»  it  is  a  narrow  band,  deeply  concave,  extend- 
ing from  the  inward  process  of  the  jugal  to  the  quadrate,  and  forms  part 
of  the  ridge  in  front  of  the  foramen  ovale. 

In  Pseudemys  seabra  and  Pa.  concinna,  it  is  much  as  in  M.  palustris,  but 
in  Chrysemys  picta,  CJulopus  giUtatus,  Chelopus  muhlenbergii,  and  in- 
sculptus,  and  Cistudo  dausa  it  is  much  smaller,  and  doe^  not  extend  to  the 
jugal.  In  all  these  cmydes  the  posterior  descending  portion  of  the  parietal 
forms  the  most  of  the  ridge  in  front  of  the  foramen  ovale. 

♦See  Fig.  0.  Ch.  serpentina  of  Professor  Cope's  articles  on  **  Homologies  of 
Cranial  Bones  of  Kept  ilia.'" 
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n  Ttftnih  f-arnllna  i'  ia  «»lc-!ikc  wLlli  the  poelerior  a  flattened  rod,  and 
,   tlie  anlerior  portion  far  rrom  (lit' jugul. 

There  is  nntliing  peculiar  in  ilie  miult,  bui  in  the  young  the  colnmelta  ia 
UnatI  and  slcDder,  and  in  posiiiou  and  shape  rcBembles  Iliat  of  a  half-grown 
Ohitonia  myda>. 


The  stapes  (sometimes  callud  columella  aurie)  in  miJi<t  birds,  rcpiilea  and 
Unphibiane.  is  a  ver/  sknder  rod  with  a  disc  at  one  end.  The  disc  end  la 
Bllached  to  the  fenestra  ovalis,  while  the  cxtomal  eud  la  attached  to  the 
lympnnic  membraoe.*  The  bone  Inclines  forward  at  a  decided  angle.  To 
reach  the  membrane  it  passes  through  a  canal,  or  foramen,  made  by  the 
Tulding  in  of  the  posterior  part  of  the  quadrate  bone.  -  The  folding  In  is 
more  complete  in  adult  specimens,  and  the  foramen  uear  the  front  of  the 
tjrmiMuiie  cavity. 

In  Chelaitia  mydat  the  canal  is  unusually  open.  Hnd  the  stapea  on  one 
*IcJi>  only  protected  by  muscles. 

In  A.  ipiiiiftr,  Oh.  narpeatiim  and  Miieror.helyt  I-icbfUiui,  the  stapes  ia 
«:>inplelely  surrounded  by  bone,  the  edges  of  the  qaadnile  being  sutured 
c:*  £Ether,  so  as  to  fbrtn  u  foramen. 

The  edf^  touch  in  H.  od'irittat,  but  do  not  form  a  suture. 
Hd  M.  paluUrii  the  space  Is  open,  but  the  edges  of  the  quitdraic  approach 
V-^lie  near  each  other.    This  is  a  common  form  in  the  emydes.  The  eicep- 
18  tuj!  Oh.  inneuipttii,  where  there  ia  n  suture,  and  Ohrgtmnyn  pkta  and 
<\i>pn»  guttata  where  the  edges  lap. 
^The  suture  is  strongly  marked  in  T.  (aroUna. 


-JfdUet  of  (A<  Diseoptr!/  "f  the  ponilion  of  the  Ornriil  ProrMMH  in   the 
Mm  Atrypa. 

By  William  Gin  let. 

(Hftd  iffart  tht.  Amrrifan  PhOotopM'-at  Somfly  3f-irfh  1.  1878.) 

1l  la  already  well  known  that,  in  18»7,  Professor  It.  P.  Whitfleld.  paliKon- 
^'^dist  of  Alban/,  Nfw  York,  announced  the  discovery  of  "a  loop  coimect- 
'•>gibe  spiral  cones"  tn  the  genus  AtrgjKi. 

la  the  Twentieth  Regent's  Report  he  describes  In  detail  this  loop  with 
L  'h  piitiiiiaa  uiid  afllnlties  :  aceompanylDg  his  article  Is  a  plate  showing 
}  ^Moda  examples  from  diSbrent  localities  representing  a  wide  geological 
^.tluribalion. 

ll«IX.p.U.l'>. 
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From  his  article  I  will  quote  only  those  parts  expressiTe  of  his  inyesti- 
gations  and  views  upon  the  crural  processes  or  loop  : 

"By  carefully  cutting  and  preparing  favorable  specimens,  I  haye  found 
that  in  place  of  the  short  crural  processes  so  often  figured,  Hiere  is  an  entire 
and  continuous  loop  connecting  the  spiral  cones/' 

"From  its  origin  in  the  posterior  portion  of  the  first  Yolntions  of  the 
spires,  the  loop  curves  gently  forward  and  upward  ;  the  central  or  elevated 
portion  lying  between  and  behind  the  cones,  and  forming  a  more  or  less 
abrupt  curve  or  prolonged  into  a  \ro\ni  directed  toward  the  dorsal  valve." 

In  palffiontological  studies,  it  is  of  rare  occurrence  that  the  student  ob- 
tains a  specimen  of  the  Brachiopoda  in  which  the  internal  appendages  are 
not  coated  with  silica,  calcite,  or  some  other  mineral,  and  not  unArequently 
it  happens  that  we  notice  two  or  more  parts  connected  by  a  deposit  of  this 
kind. 

After  having  examined  Professor  Whitefield's  Plate,  and  also  many 
specimens  from  the  localities  cited  by  him,  I  am  inclined  to  believe  that  his 
examples  were,  to  a  slight  extent,  coated  as  al)ove  described.  In  October 
1877,  I  obtained,  ftom  the  Devonian  of  Clarlie  County,  Indiana,  apedmens 
of  Atrypa*  whose  internal  appendages  were  replaced  by  silica,  and  ap- 
peared to  be  free  f^m  the  usual  coating. 

It  is  hardly  necessary  to  remark  that  these  appendages  are  very  fhtgile, 
and  would  hardly  admit  of  the  slightest  touch,  yet  by  carefUl  cutting  I  was 
able  to  expose  the  posterior  portion  of  the  visceral  cavity  so  as  to  permit  of 
a  close  examination  of  the  **l()op  connecting  the  spiral  cones."  Several 
specimens  were  examined,  each  one  of  which  siiows  the  **  loop"  to  be  com- 
posed of  two  long  crural  processes  arising  from  the  bifurcating  of  the  pos- 
terior i>ortion  of  the  first  volution  of  the  cones.  Following  the  convexity  of 
the  cones,  they  gently  curve  forward  and  upward,  attaining  a  height  of 
ahout  one-third  that  of  the  cones.  The  extremities  are  separated  by  a  space 
of  about  (me  sixty-fourth  of  an  inch. 

The  cruml  [)rocesse8  gradually  twist  until  the  lower  surfaces  present 
themselves  successively  to  the  anterior  and  top,  abruptly  expanding  and 
curving  posteriorly,  the  extremities  pointing  downward,  the  ends  opposing 
each  other  with  a  rounded,  semi-circular  edge,  the  convexity  being  up- 
ward, the  lower  anterior  edge  being  slightly  developed  beyond  the  upper 
edge  so  that,  ui)on  looking  from  a1>ove,  the  space  between  the  edges  ap- 
pears much  wider  in  the  middle.  The  specimens  examined  show  the  crural 
characters  to  be  constant,  and  as  above  described. 

When  we  consider  the  slight  space  existing  iKJtween  the  crural  extremi- 
ties, and  the  frequency  of  tlieir  being  coated,  it  is  not  to  be  wondered  at 
that  they  should  appear  to  be  "joined  and  continuous," 

*  A  variety  of  A.  reticular^  L, 
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well-knowu  Llmt  clusters  »f  soiitll  met«ora — Uie  so-rjtlted  sIkk)!- 
lag  sUra — mnve  In  clli[iiic  orliiu  alH>ut  tbe  sao.  Catalogues  of  are-liallt 
and  DieiUioric  atunuR  indicnti:,  moreover,  lliat  grau|>a  at  lunjer  bodiet.  80int>- 
whBt  widoly  dlsjicraod,  revolve  in  like  manner  about  ilic  centre  of  our 
»}-M«ai :  thair  orliiia  Id  certain  cmts  iiiEerBeclmg  ttial  at  llie  curth.  Tliu 
Utli  And  Idih  of  XoTomhcr  is  one  of  these  aer-ilUie  fpoehu  ;  ilie  date  lieiug 
Dmjiy  coiuciileoL  witli  tliat  of  tbe  great  November  utinwer  at  Iklling  stars, 
llie  wrtttr  until  recently  aupiiosed  the  raoteorilcs  of  Ibis  epoch  W  revolve 
In  tlie  tHine  Ofbil  with  the  nebuious  swariu  which  (Umiahed  the  showers 
of  ISSa,  ISSR  and  1807.*  Later  study  of  the  l^ls,  however,  has  rendered 
tha  theory  of  this  lntimali->  relation  extremely  improbable-  The  priocipol 
pbenuiucna  of  this  epoch  (not  including  star  showet^i>  are  the  following  . 

(a.)      1R83,  meteoric  phenowena  at  Zuricli. 

(5.)      ITK,  an  esiraonllnary  meteor  at  Frankfort. 

(c)  I  18S0,  a  detonating  niEtttor  seen  in  Russia. 

(rf.)  (  198B,  Gill  of  aerolites  at  Potsdam  and  Lcipsig. 
L      (f-)      lfl2S,  a  great  meteor  seen  in  full  sunitliine  in  France. 
I      if.)      1633.  a  foil  of  aerolites  in  France. 
'      to-i  (  1S49.  a  (hll  of  aerolites  at  Tripoli. 

(A.)  \  1Mt>,  a  largo  meteor  seen  in  Mei-klenbcrg. 

(t)      18M,  a  meteoric  stone  fell  in  ItAly- 

(f)      1STT,  a  liritliant  meteor  seen  in  Arkansas  iiudamitber  in  Wlsi-onain. 

REU&ltKH. 

(aO  This  so-cKtleil  ''  GUI  of  flru  from  heaven"  occurred  on  the  38th  of 
(lCUib«r,  O,  8,,  or  November  Ttb,  N.  S,  Making  allowance  for  the  precos- 
•ioa  of  the  equinuses,  Itie  datu  corn'sponds  iit  prcaent  to  the  morning  of 
X«Temher  ISih. 

(A.J  Tbia  bolide  was  olisurveU  November  II lb.  and  is  the  only  one  In 
oor  lint  which  occurred  lury  near  llie  opcjch  of  the  great  star  shower  In  No- 
»«ab«r. 

(«.)  See  dreg's  mtaloguc  of  flri'-lmlls  and  meleoric  stones;  also  Quele- 
iM's  cntakigue  of  shiwling  Hlars. 

<<t>  Seroral  aerolites  fell  at  this  dale  near  Potsdam,  and  alxo  si  Tauclu. 
BCKf  Lclpaig,  abtnit  TB  miles  distant, 

<(.)  See  Quele let's  catnlog UK. 

{/.)  Thla  lill  ofaoroliies  occurred  on  llie  cvcninj;  of  Novimlwr  I3tb.  la 
the  depsrlincnt  dc  I'Aln.  France,    Tht!  meteor  was  unMnfi-rmtibU  to  the 
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radiant  of  the  Leonids ;  its  motion  being  from  south-west  to  north-east. 
fragment  is  in  the  collection  of  Prof.  Shepard,  of  Amherst,  Maasachusetts 
(g.)  The  meteoric  phenomena  of  this  date  are  thus  described  in  the  eata 
logue  of  Mr.  Greg  :  "Seen  in  the  southern  sky.  Varied  in  color ;  a  brigh 
cloud  visible  one  and  a  half  hours  after ;  according  to  some  a  detoDatioi 
heard  fifteen  minutes  after  bursting.  Seen  also  like  a  stream  of  fire  betwi 


Tunis  and  Tripoli,  where  a  shower  of  stones  fell ;  some  of  them  in  th< 
town  of  Tripoli  itself." 

(h,)  This  fire-ball  appeared  on  the  same  evening  or  night — Greg's 
logue . 

(i.)  This  aerolite  fell  at  Trezano.  A  fhigment  is  in  the  ooIlecUoii 
fessor  Shepard. 

(j.)  A  large  meteor  was  seen  by  Professor  Robert  C.  Hindley,  of  Rarin* 
Wisconsin,  on  Sunday  evening,  November  11th,  at  three  minutes  past 
o'clock  (Chicago  time?).  This  meteor  is  thus  described  by  Professor  H.  S-x 
the  Scientific  American  for  December  1,  1877  :  "  Direction  N.  K.  £.i  alm.!.- 
tude  at  commencement  of  course  about  80^  ;  length  of  coarse  from  10^ 
12° ;  time  of  falling  about  8  seconds.  It  fell  towards  the  west,  making : 
angle  in  falling  to  the  earth  of  about  65°  with  the  vertical  passing  throuj 
the  body.  During  the  latter  three-fourths  of  its  course,  its  length,  ind< 
ding  the  luminous  trail,  was  about  one-half  of  a  degree.  The  nudeos 
very  brilliant ;  its  color  at  first  a  yellowish-white,  then  a  light  green,  aXB<^ 
lastly,  a  greenish-yellow.  Could  its  color  have  been  due  to  boron,  th-^l " 
lium,  &€.?  I  find  no  record  in  any  of  the  numerous  analyses  of  meteovic^ 
stones  of  the  presence  of  elements  likely  to  give  the  green  color." 

On  the  following  evening,  November  12th,  at  6h.  86m.  (Memphis  tim^>  »• 
Frank  L.  James,  Ph.  D.,  M.  D.,  of  Csceola,  Arkansas,  saw  another  metec  ' 
in  the  same  part  of  the  heavens,  and  in  some  respects  so  strikingly 
bling  that  observed  in  Wisconsin,  that  he  was  disposed,  on  reading 
llindlcy's  description,  to  think  they  had  observed  the  same  phenomeaoim  ^^ 
and  that  one  or  the  other  had  mistaken  the  date.  I  have,  however, 
l)()ii(lod  with  both  the  gentlemen,  and  have  found  that  the  meteors  we/ 
seen  on  (litiVrent  eveninirs.  "The  date  is  fixed,"  says  Dr. James,"  not  ooly^ 
by  my  own  '  case  record'  but  by  that  of  a  friend  and  brother  physician  vrhc^ 
assisted  nie  in  an  amputation  on  the  previous  day."  The  following 
account  of  the  Arkansas  meteor  is  extracted  from  Dr.  J's  communicatit'J^ 
in  the  Scichtlfic  American  for  December  29th,  1877  :  "I  was  startled  by  w 
sudden  glare  of  light  which  seemed  to  come  from  riglit  in  fnmt  of  me- 
Throwing  uj)  my  eyes  I  saw  a  large  and  very  brilliant  meteor  in  the  north- 
east, falling  apparently  nearly  stnught  downward,  with  a  slight  deviation 
to  the  east.  When  I  first  saw  the  met(?or  it  was  al)OUt  30*^  in  height,  to*^ 
judging  from  the  length  of  time  it  took  to  travel  the  remainder  of  i^ 
course,  it  must  already  have;  fallen  3^  or  4-'.  It  fell  through  an  arcof  ib<** 
12^  or  1.") '  in  all,  and  wtus  alxmt  ten  seconds  in  falling.  Wlien  I  first  sav  it 
it  had  a  golden  hue  which  suddenly  changed  to  green,  of  that  peculitf 
sha<le  i)roduced  by  burning  chlorate  of  potash  with  nitrate  of  barium  lO^ 
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The  liftht  ahcd  by  it   was  pulsaling  anJ  aufflcittnlly   piiwerful 
tght  HP  the  Tennessee  etiore  unA  the  sund  bnrs,  so  ilb  to  show  ever;  log 
Inumi)." 
'  Probable  Isfkbkncbs, 

1.  Tbe  number  of  stone-falls  and  detonatiti);  meteors  observed  on  the 

lllh,  12tb.  and  ISlh  ul'  NuTumber  is  more  than  double  the  nfem^'e  duily 

G  the  periodic  return  of  a  cluster  whose  orbit  Intersects  that  o[ 

^  earth  is  rendei-ed  highly  probnble. 

k  None  of  tlie  Aerolites  or  meteors  of  the  preceding  list  are  Itnown  to 

informable  to  the  rudiani  in  Leo,  while  llioec  of  Norember 

1,  1835  and  November  13th,  1877,  were  certainly  «n-conformiihle  ;  their 

btilocentric  motion  having  lieen  direci,     This  aeroliiit-  group  cannot  there- 
tvrr  lie  connected  with  tbe  shooting  stars  of  November  I4lh. 

S.  These  facts,  it  must  bo  confessed,  we  unfavorable  to  the  hypothesis, 
fbnnerly  adrocnled  by  the  writer,  that  "meteoric  stones  are  but  the  largest 
nuuaw  in  the  nebulous  rings  froni  which  showers  of  shooting  stars  are  de- 
rivud."*  IlislriiG  that  in  the  great  star  showers  of  1709,  183»  ami  1668  a 
natnber  of  Inrge  Are-balls  were  seen  which  belonged  undoubtedly  U>  the 
doster  of  Leonids  ;  but  it  is  remarkable  that  among  all  this  number  uo  de- 
lOEmtion  was  ever  heard,  and  that  no  meteoric  stones  have  over  fallen 
(luring  these  cxtrnnrdinary  star  showers. 

I  Tilt  dali-B  of  the  phenomena  given  above  indicate  a  period  of  seven 
s.    BevemI  si>onidic  flru-balla,  however,  have  appeared  at  this  epoch, 
BO  definite  conclusion  In  regard  to  the  period  is  possible  without  addi- 
Ud,t^ 
hav 
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Bv  Plijjt  Earle  Chabb,  LL.D., 

Piiot-Essuii  OP  PhilosopBy  jh  HaVkrford  Uolleob, 

i(JlMi  litfore  Iht  Amerhiin  Phitotophiml  8'iHety,  March  1,  1878,) 


■»  of  astronomers,  respecting  the  mode  of  action  in  world-build- 

t  have  been  various  and  vague.     No  one  appears  to  have  put  ujion  le- 

eonl  any  numerical  culculntions,  undertaken  with  a  view  crucially  l<i  teat 
thu  nebular  hytiothesia,  or  any  suggestions  as  lo  the  jiroper  way  to  make 
sucb  cali;ulalions. 

I  liave  been   made,   at  different  times,  by  invesligatom  who 

|{lit  tliat  obtiLTved  velocilies  might  be  explained  by  the  rcsultnof  oebu- 

Mndenwtioo,  hut  no  one,  except  Eanis,f  has  given  us  any  means  of 

I  on  wlutt  grounds  the  belief  rested.     It  seems  protukblt'  that  tliey 

il  Ihu  formatltm  of  planetary  rings  as  conltued  to  the  superficial 

I.  Hat.  April,  ISTT. 
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nebular  layers ;  that  their  studies  were  limited  to  the  direct  action  of  living 
forces ;  that  they  used  no  adequate  criteria  for  distinguishing  between 
nebular  and  meteoric  influences ;  and  that  their  methods  often,  if  not  al- 
ways, yirtnally  assumed  the  very  principles  which  they  sought  to  prove. 

Herschel,*  somewhat  obscurely,  intimated  the  possibility  that  nuclei 
might  be  simultaneously  formed,  at  different  points  within  the  body  of  the 
nebula,  by  the  action  of  particles  of  different  densities.  Peiroe,  Alexander, 
Hill,  Wright^  Eirkwood,  and  myself,  discovered  various  planetary  har- 
monies which  point,  unmistakably,  to  such  synchronous  internal  and  ex- 
ternal activities.  Yet  no  one  seems  to  have  thought  of  the  likelihood  that 
interior  portions  could  acquire  a  greater  angular  velocity  than  the  nebular 
surfiice,  so  that  a  planet  might  revolve  in  less  time  than  its  Sun  rotated,  or 
a  satellite  in  less  time  than  its  primary,  until  I  called  attention  to  the  ikct 
that  the  time  of  nucleal  rotation  must  vary  as  the  }  power  of  the  time  of 
superficial  nebular  revolution. 

The  significance  of  this  relation  docs  not  seem,  even  now,  to  be  gene- 
rally understood.  For,  when  Professor  Hall  found  that  the  inner  satellite 
of  Mars  actually  revolved  with  such  unprecedented  rapidity,  Eiikwodd 
asked,  in  the  American  Journal  of  Science  and  Art,  "How  is  this  remark- 
able fact  to  be  reconciled  with  the  cosmogony  of  Laplace?"  The  same 
question  has  l)een  asked  by  others,  and  variously  answered.  It  may, 
therefore,  be  a  fitting  time  to  state,  more  explicitly,  some  obvious  evi- 
dences of  present  nebular  activity,  such  as  are  shown  in  the  fbllowing 
comparative  synopsis : 
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M  —  moduluH  of  light  at  Sun's  surface  =2204.95  X  Earth's  mean  radius- 
vector,  a  quantity  of  which  I  have  already  shown  the  importance  ;  (1)  by 
identifying  the  velocity  of  light  with  the  limiting  velocity  toward  which 
the  mean  solar  centrifugal  and  centripetal  forces  both  tend ;  (2)  by  show- 
ing that  the  same  harmonic  progression  is  manifested  in  the  Fraunhofer 
lines  and  in  planetary  distances  ;  (3)  by  tracing  numerous  harmonic  ar- 

*  Outlines  of  Astronomy,  H  871-2. 


nij  B])ep(ril  lines  of  cbemical  elemenls.     M  ia 
dividend  ;  the  c^om  hi  nations  of  varioua  powers  of  n  and  n  are  (IiTiaorti. 

s  ==  nilio  of  circurafereacB  lo  iliaroeler,  and.  as  I  have  also  shown,  ratio 
between  incipient  and  complete  centrifugal  dissociative  force. 

n  ^  Qammere's  criterion  =  ll.e.'369  =^^^„'  I  P'e  it  'hia  dpsipia- 
tioQ.  because  I  obtained  it  from  a  calculation  which  was  suggested  by  a  crltt- 
cUm  of  Snmudl  J.  Giimmere.  Inte  President  of  Raycrford  College,  on  Ed- 
nls's  tlieor;.  Tlie  crlticJHm,  logelher  with  Ennis's  rejoinder,  may  be  found 
in  Appendix  It,  to  "Origin  of  the  Stars."  •Oummere  sayi.  of  the  relation 
1  :  ^2  ;  "This  relation  being  essential  lo  stability,  must  exUt,  wliaUver 
be  tho  orleln  of  tlie  velocity.  Iteuce  it  proves  nothing  as  to  the  source  of 
the  orbital  velooliy,  except  that  It  is  entirely  eompatibU  with  the  asnimp- 
lion  tbnl  It  is  due  la  graeitg."  Thia  cautiousness  of  statement  Ulike  tbat 
which  has  enabled  Ilerschers  presentation  ofilie  nebular  hypothesis  to  adapt 
llseir  to  all  the  nslronomlanl  discoveries  wlikh  have  hitherto  been  mode. 

/),  :=  Snn's  present  nebular  radius,  or  the  diatiiace  at  which  planetary 
t  ■  olalioD  and  solnr  rotation  wonld  be  synchronous. 

The  subscript  figures  denote  apsidal  poailions;  i,  secular  perihelion  ; 
2.  meati  perihelion  :  3.  mean  ;  i,  mean  aphelion  ;  5.  secular  aphelion, 

Tho  multiple,  3,  denotes  the  primitive  nebular  radius  which  would  give 
the  eU  riFii  of  circular -orbital  revolution,  by  simple  condensation  lo  the 
preoeni  plnnetury  mdius  rector. 

Il  eliould  be  noted  that  uritical  positions  of  all  the  planets,  together  with 
•ORie  nstemidnl  positions,  are  represented  in  the  table :  that  all  the  sym- 
tttetrlcal  cnmbl nations  of  r  and  n,  which  arc  embraced  in  the  table,  have 
|>lMietary  representatives :  that  both  rupturing  factors  seem  to  have  been 
Himaltftnrnusly  opprr.tlvo  ;  that,  after  the  first  conversion  of  linear  into  clr 
Cuiisr  motiou.  the  exponential  incretnents  of  t  arc  flgurate  ;  and  thai  ■  'i 
■~«l«tians  have  nil  been  found,  not  by  happy  gui'Ssing,  but  hy  following  tndi- 
«s«t{onfl  which  are  mathematical ly  dcducible  from  the  necessary  action  of 
«a«t)tnil  forres. 

Tlie  following  table  shows  the  character  of  the  accordances; 

ThcorellfnI.  ObMir>-6a.  "p'Vmr"'"  ^t^r^r""' 
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Gummere's  criterion  gires  the  following  results  of  internal  rupture, 
starting  from  the  theoretical  origin  of  Neptune's  present  orbital  vis  vwa. 
In  each  instance,  the  theoretical  angular  velocity  of  revolution,  for  the 

dense  inner  planet,  must  have  been  (11.6569)^  times  as  great  as  the  angular 
velocity  of  the  undisturbed  portions  of  the  gasiform  rotating  nebula : 


Theoretical. 

Observed. 
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The  great  density  of  Jupiter,  as  compared  with  Neptune ;  the  great 
density  of  the  intra-tisteroidal,  as  compared  with  the  extra- asteroidal 
planets ;  the  position  of  Earth,  in  the  centre  of  the  belt  of  greatest  planet- 
ary condensation  ;  the  connection  (n)  between  the  positions  of  Jupiter's  in- 
cipient and  Earth's  complete  condensation  ;  the  fact  that  Jupiter  is  the 
largest  cxtra-asteroidal,  while  Etirth  is  the  largest  intraasteroidal  planet ; 
the  further  evidence  of  an  intimate  connection  between  Jupiter  and  Earth, 
which  is  furnished  by  the  equivalence  of  their  dissociative  velocities  ;  the 
probability,  so  far  as  we  can  judge  from  Sun's  present  nebular  radius  (/>,), 
that  all  the  planets  were  formed  when  their  orbital  revolution  was  accom- 
plished in  less  time  than  tlie  rotation  of  the  solar  nucleus  ;  all  i>oint  to  the 
increments  of  wave  velocity  and  of  centripetal  velocity  as  a  source  of  in- 
terior nebular  rupture,  giving  a  new  meaning  to  Herschel's  doctrine  of 
"subsidence,"  and  making  the  inner  moon  of  Mars  a  confirmation,  rather 
than  a  formidable  objection,  to  the  nebular  hypothesis. 

The  tendency  to  synchronous  oscillations  under  the  action  of  central 
forces,  which  LaPlace,  Peirce,  and  Kirkwood  have  so  happily  adduced  in 
explanation  of  some  of  their  planetary  harmonies,  is  shown  (1)  in  the 
synchronism  of  solar  rotation  with  the  time  of  passage  of  a  light-wave 
through  the  major-axis  of  the  Modulus-atmosphere  ;  (2)  in  the  synchron- 
ism of  planetary  revolution  at  Sun  with  the  time  of  passage  of  a  light- wave 
through  the  major-axis  of  the  Uranus-Earth  ellipse  ;  Earth  being  the  cen- 
tre of  the  belt  of  greatest  condensation,  and  Uranus  having  a  radius-vector 

which  is  a  mean  proportional  l)etween  M  and  ^>^,  as  well  as  between  —  and 
2  ©2.  n 

For  readers  who  are  inclined  to  test  numerical  coincidences  by  the  cal- 
culus of  probabilities,  I  have  marked  the  errors,  in  the  general  table,  both 
by  tlieir  deviations  from   the  nearest  apsis  and  by  the  deviations  from  the 


QHJor.  The  imporlnnce  of  my  Introdiietiuii  of  vnrioua  niisiiies 
Into  Ihc  sludj  of  plsnc'lary  linrnionies.  has  been  fully  recogahed  by  Alex- 
unilcr,  the  Nestor  of  tnumonic  astronomy  :  but  in  order  to  avoid  all  possi- 
ble cavil,  I  asBUUic  the  probability  thm  each  quullent  of  U  by  t:"^^  is  of 

form  p  ±  (r  or  less)  =~~Z —  i    ''  I'eing  Uie  maximum  tabulur  error, 

of  comparison   being  .001  of  Earth's  flemi-axis  mnjor.     This 

res  B  prubability  of  more  llian  aadl))'"  w  1  in  favor  of  the  assumed 

iWB  of  planetary  fonnatinn.  a  probability  which  is  immeasurably  increased 

bv  «  cnnsldo ration  of  the  varicuB  phyllolBOtic,  teleologic,  oseiltalory,  elastic, 

centrifugal,  and  centripetal  influences,  which  have  l>cen  poinlcd  out. 

Tlie  three  cardlanl  planetary  centres,  vIk.  ;  rhe  centre  of  greatest  annular 

Idenwtion,  (©t;  the  centre  of  planetary  inertia,  (1;  );  and  the  centre  of 

solar  specialization,  (^'};  lend  interest  to  the  following  table : 

p  -i-  p„  p  n.  E. 

.000 


2.687  =  f 


■J' 

:;.iiu.ri 

2.014  =  llJj  H-  n 

3.780  =\^^„ 

J' 

13.500/-, 

ia.4ilO=  2*  1;, 

4' 

43.  (1(17  r, 

42.474  =  2*  ^, 

814.80* 

46083,4r„ 

46164.7      —  214.80' 

a04i>.51* 

9332e2ro 

947511          —  2M 

6453.06* 

43023 ier„ 

4363t 

>01          =  AM  =[*]-„ 

|BS.(KI  6453.00'     43023iero    4363801  =flM=[3|t]^-n     .000 

r^Tfais  table  represents  tbeorcllcat  stages  of  nebular  condensation,  Itased 

n  forau  which  are  now  operating  within  the  solar  system,    r,  ^^  pre- 

int  solar  Ducleal  rtulius  ;  r  t=  past  nucleal  radius  ;  r,  =^  Earth's  senii-axis 

=  present  nebular  radius :  p  ^  |iast  nebular  radius  ;  0  :=  ob- 

rrcd  poaitions  ;  B  ^  mtUi  of  error,  found  by  dividing  the  difference  lie- 

n  O  and  p.byp;  [:+:]  =  stellar  dislance,  with  immllai  0,"89,  which 

Uio  same  order  as  the  distance  of  u  Ccntavri  i  the  last  three  numbers 

i  Uie  1en  band  column  represent,  respectively,  the  semi  axes  major  ol 

irtli,  Saturn,  and  Neptune. 

■  ]t  tft  fbrthcr  worthy  of  note,  thai  Earth's  position  is  a  mean  protHiriional 

:¥iwii  the  nebular  radius  when  Sun's  nucleus  reached  the  Earth,  and 

a  present  surrnco ;  that  the  nebular  radius  of  the  Juplter.nuclcal  San 

Was  nearly  M.  (.StI  M)  i  that  the  nebular  radius  of  the  L'ninns-iincleal  Suu 

Waa  neitrly  H  M,  (4.006  H)  ;  and  that  M,  when  Sun  was  expanded   to  the 

IT  piirtiuns  of  the  asleroidal  belt,  was  coincident  with  [  ]|c  ],  the  origin 

Q  Incipient  condensation  of  the  nebular  rndin^^  of  the  Neptune  nucleal 
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Section  of  Devonian  rocks  made  in  the  Catskill  Mountain  at  Palenville; 
Kaut^rskill  Creek,  New  York,  by  Mk.  Andrew  Sherwood,  for  Pro- 
fessor James  Hall,  in  1874. 

{Read  before  the  American  Philosophical  Society,  March  15,  1878.) 
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ROUND   TOP   OF   THE   CATSKILL  MOUNTAIN. 


SS.  coarse,  gray  sandstone.  (Specimen  No.  152.) 

Concealed.  (151.) 

SS.  coarse,  gray.  (150.) 

Concealed.  (149.) 

SS.  coarse,  gray.  (148.) 

Concealed.  (147.) 

SS.  coarse,  grav,  with  many  pebbles  scattered  through  it.  (146.) 

Shaly  rock,  Red.  (145.) 

Concealed.  (144.) 

SS.  coarse,  gn\y  ;  scattered  pebbles.  (143.) 

Concealed.  (142.) 

SS.  coarse,  gray.  (141.) 

Concealed,  (140.) 

Sbalv  rock.  Red.  (139.) 

Concealed.  (138.) 

SS.  coarse,  grav.  (137.) 

Shaly  rock.  Red.   (136.) 

SS.  coarse,  grav.  (135.) 

Shaly  rock,  Red  (134.) 

SS.  coarse,  grav.   (133.) 

Concealed.  032.) 

Conglomerate,  coarse.   (131.) 

SS.   reddish.    (130.) 

Shaly  rock,  Red.   (129.) 

SS.  coarse,  gray.  (128.^ 

Conglomerate,  coarse.   (127.) 

Shaly  rock,   Red.   (126.) 

SS.  coarse,  gray;  pebbles.    (125.) 

Shaly  rock,  Re*d.  (124.) 

SS.  coar.'^c,  gray  ;  scattered  pebbles.  (123.) 

Concealed.   (122.) 

SS.  coarse,  gray.   (121.) 

Concealed.   (120.) 

SS.  coarse,  dark  2:rav.   (^119.) 

Shaly  rock,  Red.^(118.) 

Concealed.   (117.) 

SS.  coarse,  dark  gray.   (116.) 

Concealed.  (115.) 

SS.  gray  (Reddish  towards  the  top).   (114.) 

SS.  redand  gray  ;  beds  of  Red  shaly  rock.   (113.) 

Shaly  rock.  Red.   (112.) 

SS.  gray.  Fish  noNK  bed  1  ft.  near  the  bottom  of  the  103  fl.(lll.) 

Shale  greenish  and  dark  blue,  (some  Fish-bones.)  (110.) 

SS.   u^ray.   (109.) 

Shaly  rock,  Red.   (108.) 

Fisn-noNE  bed,  6  to  8  in.  (107.) 

Shaly  rock,  Red,  mottled  with  green.  (106.) 

Fish-bone  bed,  6  to  12  in.  (105.) 

Shalv  rock,  greenish.  (104.) 

SS.  bluish-gray.  (103.) 
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Shaly  rock,  Red,  somewhat  mottled  green.  (102.) 

Shaly  rock,  jrreenish.    (101.) 

88.  bluish-gray.  (100.) 

8ba1e,  greenish -gray.  (99.) 

Shaly  rock,  lubbly,  variegated,  considerable  per  centage  of  per- 
oxide of  Iron.  (98.) 

88.  bluish-gray.  (97.) 

Shales,  Red  and  green.  (96.) 

Shaly  rock,  gray  and  greenish.  (95.) 

Shaly  rock,  Red  and  green.  (94.) 

SS.  bluish  and  gray  ;  of  great  thickness  at  'th«  village  of  Palen- 
ville. — Continued  downwards  in  the  following 


Sect  ^<z»ix  along  Schoharie  Greek  in  Schoharie  County,  K.  F.,  between  Oil- 
5oa  a^^.d  Middltburg,  from  the  Catskill  down  to  tJie  Upper  Helderherg,  by 
Andrff  9^y  and  Clark  Sharsicood.     Report  to  James  Hall  in  the  year  1873. 
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Hed  shaly  rock.     (This  is  supposed  to  be  the  same  bed  No.  94 
which  bottoms  the  Catskill  Section  of  1874.)      Top  of  Manor- 
kill  Cataracts  at  Sawmill.    (94.) 
Bluish-gray  SS.  (93.) 
Gray  shaly  rock.  (92.) 
Gray  SS.  (91  ) 
Gray  shale.  (90.) 
Gray  shale  SS.   (89.) 
Red  shaly  rock,  witli  green  bands.  (88.) 
Thick  bedded  gray  SS.   (87.) 
Thin  bedded  gray  SS.  (86.) 
Thin  bedded  gmy  SS.,  with  plants.  (85.) 
Hard  (false  bedded  some  of  it)  gray  SS.  (84. ) 
Gray  SS.  (83.) 

Unknown  to  foot  of  Cataracts.  (82.) 
Gray  SS.  (81.) 

Dark  sandy  shale.  (80.) 

Gray  SS.  (at  Gil  boa)  stumps,  leaves,  stems.  (79.) 

Dark  shale.    ^78.) 

Gray  SS.   (77.) 

Gray  and  bluish  shale  and  shaly  rock.   (76.) 

Red  and  green  mottled  shale.   (75.) 

Redish  hard  SS.   (74.) 

Gray  SS.  (the  top  makes  the  Gilboa  falls.)  (73.) 

Gray  SS.  (72.) 

Unknown.  (71.) 

Hard  gray  SS.  (with  sharp  S.  W.  dip.)  (70.) 

Unknown.  (69.) 

Gray  SS.  (68. ) 

Unknown.  (67.) 

Coarse  flaky  pray  SS.  (makes  top  of  Little  Manorkill  fall.)  (66.) 

Unknown.  (65.) 

Gray  SS.  (64.) 

Gray  shaly  rock,  fossils  in  upper  part.    (63.) 

Gray  shaly  SS. ;  top  is  Cong.,  some  fossils.  (621) 

Unknown.   (61.) 

Gray  flaky  SS..  foiisil  plants.  (60. ) 

Gray  slate  and  SS.  (59.) 

GraySS.  (58.) 

Unknown.  (57.) 


Hard  gnj  BS.  (56.) 

G»j  and  bluieb  ahale,  iftvfauHi.  (55.) 

Gray  8S.   (54.) 

Dark  shale.    (58.) 

UukDown.  (53.) 

Gray  8S.  (31.) 

Unknown.  (60.) 

Orar  (iroenUh  Bbale,  Bhaly  rock,/M/t>Mili.  (49.) 

QrayHK  (48.1 

Greenish  Bhalo.  (47.) 

OraySS.  (some  OiIk  bedded.)  (46.) 

Gray  S-^   mi. I  -Imlv  n>fk.  (45.) 

Greeni-li  nil.lih  ri.i-k.   (14.) 

Univ  S-^.,  filial'' lieililed  (makes  Pilcbea  Hollow  raidds).  (48.) 

Unknown.   (43.1 

Massive  gray  B9.,  nurked  horizon.  (41.) 

Dark  slialy  rock.  (40,1 

Thin  bed  gray  SS.  (30.) 

Unknown.  (38. 

Conree  ?ray  88.  (87-) 

Unknnwn.  (3C.) 

flraySS.  (part  Concretionary.)  (85.) 

Unknown.  (34. 1 

Dark,  and  gray  Bhaly  rock.  (,fottiU,  spirals  towards  top.)  (33.) 

Unknown.  (83.)     . 

(iTiM'  ^S.    iliirk  ahalB  in  the  upper  part  of  it  (makes  top  of  the 

Willllmil^i',  t,..i.ifo»tiU..  (81.) 
DnrkaUaiy  rock.  (30.) 
Gray  88.  (21).  1 

Dark  abaly  8S.. /etc /o«ii«.   (S8.) 
Gray  SS.  (S7.j 
Dark  shale.  (36.) 
HliiiBb  gray  SS.  |25.) 
Gray  and  iiark  sandy  alialy  rock.  (34.) 
ITnkaowD.  (23.) 
Thin  l>ed  Rray  SS.;  a  little  of  it  fklau  t)cddL-d;  some  Concre- 

tlonarj'.  (32.) 
Gray  Bandy  ahaly  rock.   (21.) 
Thin  l>ed  gray  83.  (30.) 
Gray  iM>ii(!r(.'tionary  rock.   (IB.) 
GravsbalySS.  (Im»e  of  Wanlialla  Mln.)  (18.1 
Bluish-gray  SS.  117.) 

Gray  and  dark  bluish-lilack  Shale.  ("Tow-iMith"  road.)  (18.) 
BluUb-lilack  and  gray  Bbaly  rock.   (15.) 
Unknown.  (14.1 

Dark  gray  iiiid  bkctilsh  almlv  rock, /awiit  loieerparl.  (13.) 
Oi  '    '     '    ' 'ii'  slialy   SS.   (lower  i/nd  ■<•!'   Tow-path  road). 

i-fd  -l  it'p  of  Foymo«  «  'j-c  .)  (18.) 
G:  .  iii|ior  Vooiniin  8  nose,   jki^hi':.  under  walerat 

liiwcr  cm!  of   l'>u  path  road.       Incllniitidn  ■I'^X  feet  in  3  miles, 

making  no  allowance  for  full  of  tJcliohorie  Crcek.J  (11.) 
BlackiMh  slulle.   IIU.) 
Grav  slmlc  and  ahaly  S8.  (0.) 
Dark  gray  sliale  (Vooman'a  nose),  foMi'U  most  abundant  in  up- 

lier[>an.  t$.) 
Unknown  up  to  ledge  on  Vooman'a  nose.    Surface  covered  with 

diirk  gray  shale.    10  f\.  of  black  alialu  ia  e.xposed  by  road  cot 

half  H  mile  west  of  Vonman's  nose ;  and  supposed  ti>  come  in 

this  inliTval  of  203  feet.   |7. ) 


Unknown  in  MiddleburgVIlliige.  («.) 
Black  «hnk.  |5.) 

(Black  shale  t )  Judging  by  thp  aurriu:L'.  <4.) 
Black  filst«.  (8.} 
Unknown,  (i.) 

Helderburg  Limestone.     Half  a.  mile  iielow  Hjddlebur^  nt  grist 
mill,     (HakoaralUln  theSchoLam.)   (1-) 


Uclion  of  ttu  Palaioie  Rafki  in  Blair  Covnlg,  by  Mr,  Pranklin  Piatt  and 
Mr.  R.  11.  Sawltn,  of  the  Second  Ocol.  Surr.  of  Penna.,  in  1877. 

[Commanieateil  to  tht  Ameritan  Philotophical  Soeirl//,  April  IK.  1878.) 

Tbe  following  MCI  ion  of  the  Paliczoic  rocks,  exposed  in  BUir  County, 
was  made  by  compiling  the  sections  taken  from  tlie  following  points: 

Prom  ilir  summit  of  tbe  A.lleghcnv  Moaniiilns  at  Benninj^un  along  the 
PennsvlvHriiii  Railroad  to  Alloona  for  XII,  XI,  X.  IX.  ami  VIII.  At  Franks-  . 
I'mnforVII.  Al  Hi>llid«yBbiirg  ftir  VI.  Al  Mfltee's  Gap  for  V,  At  Tyrone 
and  Spruce  Creek  Gaps  for  IV,  III.  From  Spruce  Creek  to  Tynme  Forges 
r-ir  11.  The  measurements  are  based  on  the  railroad  lines  tind  f^om  the 
topiigniphical  survey  of  Blair  County. 

Pruni  the  Mnluining  Snndstone  to  coal  A  is  taken  from  ruporl  11  U. 

XII  to  VIII  was  measured  by  plotting  on  the  railroad  map  the  various 
cuts  and  mcASuring  the  rucks  in  each  cut,  and  tlien  prnjecling  them  over 
onto  n  auction  line.  The  projection  of  the  various  cuts  onto  the  section 
Hae  wna  tnnst  likely  BCOi>mpanled  by  a  few  errors  but  they  would  not  niako 
any  material  dltferenni  in  the  thickness. 

Tlie  entire  thickness  of  Vlt  could  not  be  measured  at  Frnnkslown,  where 
the  best  exposure  could  be  seen.  A  good  measurement  of  VI  wub  obtained 
al  the  "Cliimney  llcwks"  at  Hollldaysburg, 

The  measurement  of  V  taken  along  the  railroad  cut,  at  McKee's  Qap 
gives  a  good  tneasurement  except  the  lower  part  which  is  concealed,  itnd 
which  should  have  the  horizon  of  tbe  "Fronkstown"  oi'e  In  it. 

The  Medina  Sandstone  shows  best  on  the  Pennsylvaaia  Ilailruad,  east  of 
Spruce  Bt-ecli  Tunnel.  The  I'eniainder  of  I V  shows  best  in  Tyrone  Gap, 
IfUl  the  rocks  are' crushed  and  the  meaHuremeut  is  not  reliable. 


Ill  a  complete  section  of  these  slalesdo  not  show  any  where  iu  the  county. 
II  the  Ibickness  of  these  limestones  and  dolomites  Is  taken  from  a  cure- 
Ally  measured  section  along  the  Little  Juniata  Avm  Spruce  Creek  to 
Tyrone  Fiirges.  K.   H.  Sanders. 

845'    4"  XIII  Lower  Productive  Coal  Measures. 
SS3'     1"  XII    Potteville  Conglomerate. 
283'  XI      Mauch  Chunk  Red  Shale. 

I.S74'     4"  X       Pocono  Sandstone. 
2.S60'  IX      Calskill  Sandstone  and  Bhale. 

'  VIII  Cliemung,  Poilage,  Hamilton.  I'pper  Ilelderburg 
VII   Oriskany  SandsUmc. 
VI      Lower  Holderburj;  Limestones. 
'  V      CUiitoQ  Red  Shale, 
■'  10"  iV     Medina  and  Oneida  Sandstone. 
HI     Hudson-River  and  Utlcu  Slntee. 
II  and  I  (I)  Trenton,  Calclferous  and  pcrliiip!*  Potlsdam 

PalfDRolc  rocks  exposed  in  Bliur  County. 
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Mahoning  Sandstone. 
2'  8''  Coal  bed. 
20'  Drab  slates. 
5'  Olive  shales. 
10'  Massive  slates. 
20'  Olive  slates  and  shales. 
5'  6"  Coal  bed  E. 
2'  Impure  fire  clay. 
20'  Sandstone  and  black  slate. 
3'  Limestone. 
£.20'  Ferruginous  slates  and  shales. 
20'  Sandstone  and  sandy  shales. 
3'  Coal  bed  D^ 
1'  Fire-clay. 
21'  Sandstone,  drab. 
20'  Black  slate. 
2'  10"  Coal  bed  D. 
11'  Drab  slates  holding  ore  balls. 
0'  7"  Sandstone. 
13'  Blue  slates. 
15'  Sandstone,  massive,  drab. 
12'  6"  Slate. 
6"  Coal  ) 
6"  Slate  [  Bed  C. 
1'  8"  Coal  J 
6'  Fire-clay. 
12'  Sandstone. 
1'  3"  Slate. 
0'  4''  Coal. 
Sandstone. 

Uy  Black  slate,  with  calamites. 
()"  Coal  bod  B. 
Fire-clay. 
Shales. 
Black  slate. 
8"  Coal  bed  A^ 
Slates. 

Sandstone,  gray. 
Coal  bed  A. 
Fire-clav. 

Total 345' 4" 

SS.,  coarse  grained  iron  stained. 

1"  Coal. 

Fire  clay. 

Slaty  sandstone. 

Fine  grained  grayish  white  SS. 

Massive  while  sandstone. 

Concealed. 

Total,  XII 223'  1" 

110'  Red  shale. 

40'  Gray  slate. 

5'  Red  shale. 

12'  Gray  slate. 

2'  Red' slate. 

4'  Fine  irraiued  sandstone. 
C  Red  slate. 
4'  Greenish  gray  slate. 
6'  Red  shale. 
2'  Gray  slate. 


8' 
3' 
3' 

20' 
2' 
1' 

23' 
4' 
4' 
9' 

14' 

0' 

9' 

4' 

15' 

81' 

100' 


52'  White  and  grayish-white  coarse 

grained  sandstone. 
10'  Gray  slate. 

5'  Red  slate. 
10'  Gray  sandstone. 
10'  Red  shale. 

Total  XI 288' 

2'  Gray  shale. 
200'  Gray  sandstone. 

3'  Red  shale. 
334'  Massive  gray  sandstone. 
20'  Dark  gray  slates. 
206'  Massive  gray  sandstone. 
15'  Olive-gray  sandstone. 
20'  Red  shale. 
60'  Gray  sandstone. 
40'  Gray  slate. 
30'  Gray  sandstone. 

6'  Greenish-gray  slate. 

2'  Gray  sandstone. 
10'  Gray  slate. 
15'  Massive  gray  sandstone. 

5'  Brown  shale. 
20'  Red  shale  and  slate. 
15'  Brown  sandstone. 

5'  Gray  slate. 
20'  Red  shale  and  slate. 
20'  Massive  gray  sandstone. 
20'  Red  shale. 
11'  Gray  sandstone. 
10'  Gray  slaty  sandstone. 
17'  Brown  slaty  sandstone. 
10'  Red  shale. 

1'  Gray  micaceous  sandstone. 

1'  Iron  ore,  greenish-gray. 

0'  1  i"  Gn\y  micaceous  sandstone. 

1'  9"  Iron  ore,  greenish-gray. 
26'  Massive  gray  sandstone. 

5'  Red  slate. 

1'  6"  Iron  ore,  greenish-gray. 
1 4'  Gray  micaceous  thin  bedded  88. 

1'  Ferruginous  sandstone. 
38'  Gray  sandstone. 

7'  Grav  slate. 

3'  Red  slate. 

1'  Brown  sandstone. 

2'  Red  slate. 
15'  Gmy  slate. 
16'  Gray  sandstone. 

5'  Red  shale. 

7'  Red  slate. 
45'  Gray  sandstone. 

Total.  X 1.274' 4" 

9'  Red  shale. 

3'  Gray  shale. 
15'  Red  shale. 
12'  Brown  sandstone. 
25'  Red  shale. 
20'  Gray  sandstone. 


^^^^^^^^^^35^^^          ip!!«^^^B 

^^V  Itetl 

1'  Gray  ^nndstoDe.                                            ^| 

IW  Ciincpttled. 

8'  Diirk  grny  slnles,                                          ^M 

RvA  euiKlsioae. 

W  Univ  »ind^to^>^                                             H 

1B7'    CoMMftl^. 

R(l'  [)itrk  i:i  ity  flutes  nod  concealed.                  ^H 

SO'  Drown  Blialc. 

15'  Ujiik  );my  6liilt9.                                         ^H 

^^J/y  Bmwu  fADdBtone. 

1'  (iniy  EandslLinu.                               ^^^^^^| 

^■fi'  Red   sbnlo    ifitb    three    sninll 

^^^H 

^^^F      Ujore  of  olive  shnle. 

^^^^^H 

4'                                               ^^^^H 

^KgV  Orny  skly  mndsUino. 

10'  Qniy  ^iiiiUtone.                            ^^^^H 

W  Keddleti-hrowQ  sandwone, 

^^^^^H 

If  Rcl  nlmlf. 

1'  Gniy  b'liidslone.                            ^^^^^^1 

SCV  +  Yellow  iBb-pmy  snndBtoac. 

Til'                                                          ^^^^H 

3110'  C^iiiceulud.                                      ^^^^H 

«tone  and  slate. 

20'  Gmyslale.                                    ^^ 

fl'  Oravihale. 

30(1'  Slaly  sandBtoae. 

SO'  Red  Hhale  and  sandetone. 

20'  (Irav  sliale. 

30'  Gruv  s.indatoDe  and  slates,  thin 

•      MO'  RvdebalenadsaDdatODe. 

Ijedded. 

5W  Cmieealed. 

^K}*  Red  shale. 

50'  Gray    sandstone   thin    liedded 

^^V  Rvd  eandslonc. 

wilh  stale. 

4(10'  Gmy  slule  with  tbin  bycra  at 

^^W  Rid  s.tndi.lone. 

eruv  sandstone. 

W  Ki'd  simlc. 

.-.0'  Gray  Klal.1. 

3IIS'  Coiu-palpd. 

!.V  ar..v  Bimle. 

yr.'  (irav  si,,!,;  «ith  a  few  lavcrs  of 

14'  Il.'d"SS.   wilh  Bomo   iiray  shale. 

L-rav  s.mlsl,.ne. 

^WO'  Rnd  shale. 

50'  Grav  slate,  cleavage  planes  iron 

^^■V  Red  and  gray  shale. 

ataiiicd. 

^^P'  Or«y  Bbivle. 
^^■1'  RodHutdMonc. 

780'  Concealed,  mostly  gmy  sliiteH. 

ly.'j'  Olive  ond  gray  slates  with  10' 

^HP'  Red  alate  with  some  gray  SS. 

rfd  .laT.-s. 

^H*  Umr  sbile. 

,->'  H,-d  slaiL's. 

41M'  Gray  slnte  and  wndslone. 

^^^B'  Ony  landatonu. 
^^K>  Red  abale. 

7.i'  Sliiiy  Mindfione  and  amy  Biate. 

^^■p  ItcddlBh-hrown  gandstotie. 

100'  Gray  slates,  soroe  of  the  slates 

^^BV  Bed  shale  with  layers  of  grav 

have  ripnie  marks. 

^^^    Mndslono. 

^^■B*  Gray  sandHione  with  red  sliale  : 

Vi(\5'  Gray    and    biark  slates,   the 

^^K      small  luyen  nl'  ^ny  tiliivlc, 
^^■p  Oniy  satidsmnc  and  xlale. 

black  slates  are    the    lowest 

thick n era  ii-n  known. 

Total.  VIII MIU'S" 

^^■E                  Total.  IX inm' 

^^^W  SL-d  slate  with  gray  sundstujie. 

a  (line   conglomerate.      The 

^^H   amy  slates. 

at  any  place  in  Ibe  eounly. 

Tolnl,  VII SO'. 

^^^Kf  Gray  ulste. 

mostly  a  dark  bine  massive 

^^M)  Gray  slate. 

limestone. 

Total.  VI 900'. 

^^M     a  alight  reddish  liage. 

^^■B*  Gray  aandsione  and  slate. 

30'  Concealed. 

^^HK  Cuucesled. 

5'  Dark  gray  alule. 
14'  Slaty  limestone, 

^Hft'  Uniy  shite. 

^^^M*  Oray  uaiidslnnc. 
^^Btt'  L.Ight  gmy  slate. 
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'  Omy  Blatc. 
'  Rcdabnle. 

20'  Gray  sandstone. 

1'  Rod  shale. 

'  Omy  slftW. 

lU'  Grav  sandstone. 

'  10"  Limestoue, 

0'  U"  Red  shale. 

'  Qniv  slate. 

10'  Red  sandstone. 

'  O"0r<?cn  ah&le. 

IS'  Greyisli-redsaadaUme. 

'  Red  shale. 

1'  Redskle. 

Grav  sliale. 

1'  6"  Green  sUte. 

'  Red  Bhale. 

Gmy  alale. 

1'  Orayskte. 

20'  Brown  sandstone. 

Durk  brown  stulp. 

1'  Gray  slat«. 

'  Ollte  gray  alalc. 

8'  Brown  sandstone. 

Kt;d  slate. 

0'  6"  Red  shale. 

Omy  alale    with    some    small 

layers  ofHrneBtone. 

0"  KoMiUrerousditrk  blue  lime. 

1'  Hwi  slate. 

9"  Gray  slate. 

fi"  Limeatone. 

4'  lied  shale. 

Omy  sliite. 

3'  Red  slate. 

Olive  alale. 

V  Grt*n  slate. 

4'  lU'd  slate. 

Omy  alalc. 

2'  Green  slate. 

Lime«li>no. 

0'  Red  sandstone. 

0«y  slate. 

Red  sbile. 

10'  Red  sandstone. 

OliTeebale. 

3'  Gray  slate. 

'  Red  9l.«3e. 

Grwen  sliole. 

0'  5"  gray  slate. 

Red  sliale. 

0'  3"  fed  shale. 

Olive  Bliale. 

Red  shale. 

20'  Brown  sandstone 

Omy  simle. 

0'  2"  Green  shale. 

Oray  slate  and  concealed. 

4'  Brown  sandstone. 

Concealed.    Foesil  ore. 

1'  Red  shale. 

Gmy  slftle. 

15U'  Brown  and  gray  aandslMiD  u" 

Concealed. 

concealed. 

Bn>wD  slate. 

401)'  Concealed  and  gray  sanJitni* 

Conceftlfd.     Fraokstown  fbsaU 

ore  in  this  Interval. 

440'  Gray  sandstone  and  slatj  SS- 

Total  V.  1328'  3". 

Total.  IV asM'l"^ 

i  Wliile  sandstone. 

WW'  Slates,  gray  and  hUrk.  Itoy* 

Red  sandBtoiic   with  Uyers  of 

not  show  in  any  plaw  in  "• 

rud  slate  from  6"  to  5'  thick. 

connly. 

Massive  red  sandstone. 

Total.  lU 9* 

8''  Green  slaty  sandstone. 

lavera  of  red  shale. 

6"  Green  slate. 

Red  sandstone. 

n«0'  Limestone,  towards  the  b* 

Red  shale. 

lorn  comes  in  slates  and  ^ 

Green  sUte. 

Total,  II&  lt,1) MW 

Red  sandstune. 
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The  Goleoptera  of  Florida. 

By  E.  a.  Schwarz.* 

^ead  before  the  American  Philosophical  Society,  Feb.  1,  1878.) 

allowing  list  is  founded  upon  material  collected  during  two  expe- 
X3  Florida.  In  the  spring  of  1875  collections  were  made  at  Haul- 
er the  northern  end  of  Indian  River  from  February  23d  to  March 
Ft.  Capron,  on  the  same  lagoon  about  a  hundred  miles  south  of 
er,  from  March  26th  to  April  28th,  at  Enterprise  on  the  upper  St. 
^iver  from  May  7th  to  28th,  at  Cedar  Keys,  on  the  gulf  coast,  from 
i  to  9th.  In  the  following  year  collections  were  made  at  Tampa 
arch  24th  to  April  30tli,  and  again  at  Enterprise  from  May  15th  to 
rth. 

3th  trips  smaller  collections  were  made  at  various  points  :  Fernan- 
[>ril  16th,  Palatka  Febniary  13th,  Sand  Point  on  the  Indian  River 
ry  19th  to  22d,  Lake  Harney  on  the  upper  St.  Johns  River  in  the 
ng  of  May,  at  Baldwin  on  the  Jacksonville  and  Mobile  R.  R.  on 
Jt  and  June  10th,  Lake  Ashby  in  Volusia  County  and  New  Smyrna 
)eginning  of  June.  A  number  of  interesting  species  were  also  ob- 
on  the  journey  across  the  peninsula  from  Tampa  to  Enterprise  dur- 
flrst  half  of  May. 

le  localities  where  the  most  extensive  collections  were  made  differ 
in  character,  and  as  no  points  in  north-western  Florida,  nor  at  the 
m  extremity  of  the  peninsula  were  visited,  I  must  abstain  from 
g  any  conclusions  concerning  the  local  distribution  of  Coleoptera  in 
L  The  sandy  plains  at  Haulover,  covered  with  scrub-oak  and  saw- 
X),  were  not  found  elsewhere  ;  the  ocean  and  lagoon  beaches  of  the 
shore,  especially  at  Capron,  are  rich  in  peculiar  forms,  and  as  the 
tream  here  flows  only  six  or  eight  miles  off  the  coast,  it  is  quite 
;  that  many  of  these  species  are  direct  importations  brought  in  the 
Qdian  seeds  and  drift-wood  constantly  being  thrown  upon  this  low 
idy  coast. 

Doleoptera  from  Enterprise  represent  the  fauna  of  the  **  hammocks,*' 
applied  in  Florida  to  the  dense  hard- wood  and  palmetto  forests,  as 
aished  from  the  open  and  sandy  pine  lands  or  cypress  swamps.  At 
special  attention  was  paid  \o  the  fauna  of  the  pine  forests.  In  all 
9  covered  with  pine  woods  occur  depressions,  which  in  the  dry  sea- 
ome  swampy  meadows,  with  a  fauna  remarkably  rich  in  species 
specimens,  and  nearly  identical  in  character  throughout  the  State, 
nthstanding  the  very  uniform  temperature  during  the  entire  year,  the 
son,  which  corresponds  with  the  winter  months,  causes  adisappear- 
r  insects  in  Florida  almost  as  complete  as  in  the  north ;  in  the 
ng  of  March  they  appear  suddenly  with  the  first  leaves  of  the  oak, 

th  additional  descriptions  of  new  species  by  John  L.  liXCoNTiE,  IC D. 
C.  AMER.  PHILOS.  80C.  XVII.  101.  2R.      PRINTED  APRIL  17.  *•* 
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but  there  is  no  spring  flight  of  Coleoptera.    The  beginning  of  the  muMj 
season  about  the  end  of  May  brings  out  the  full  summer  fauna. 

Though  far  from  complete,  the  following  enumeration  of  species  is 
judged  sufficiently  extensive  to  give  a  tolerably  clear  idea  of  the  character 
of  the  Floridian  fauna. 

I  desire  to  express  my  indebtedness  to  Dr.  LeConte,  without  "whose  aid 
in  the  determination  of  species,  this  list  could  not  have  been  prepared. 

The  following  abbreviations  for  localities  are  used  in  the  List  of  Species. 

A. — Lake  Ashby.  K. — Cedar  Keys. 

B. — Baldwin.  L. — Lake  Harney. 

C. — Ft.  Capron.  N.  S. —New  Smyrna. 

E. — Enterprise.  P. — Palatka. 

F.— Fernandina.  S. — Sand  Point. 

H. — Ilaulover.  T. — Tampa. 
* — Species  recorded  from  Florida  not  collected  by  myself. 

Descriptions  of  New  Species. 
By  E.  a.  Sciiwarz. 

1.  Lebia  rliodopus^  n.  sp. — Head  and  thorax  greenish  or  bluish 
black,  subopaque ;  the  former  large,  wider  than  the  thorax,  finely  aluta- 
ceous,  sparsely  and  obsolctcly  punctulate ;  antennae  mere  than  half  the 
length  of  the  boily,  outer  joints  stout,  joint  3  and  base  of  joint  4  testaceous  ; 
palpi  black.  Thorax  small,  transverse,  on  the  sides  very  little  rounded  and 
subsinuate  before  the  hind  angles,  which  are  rectangular ;  side  margin  less 
broadly  reflexed  than  in  L.viridis;  finely  alutaceous,  indistinctly  trans- 
versely rugose  or  obsoletel}'  punctulate.  Elytra  blue  or  greenish  blue, 
shininir,  very  finely  alutaceous,  striie  finer  and  more  obsolete  than  in  L. 
piralt.'^,  interstices  subconvex.  Beneath  bluish  black,  legs,  including  the 
coxjc,  bright  rufo-testjiccous,  Uirsi  blackish,  claws  pectinate.  Length  4.5 
mm.  ;  .17-.  18  inch. 

Allied  to  L.  rlridis  and  pianila;  from  the  forraer  distiu- 
giiished  by  its  larger  head,  which  as  well  as  the  thorax,  is 
hardly  shining,  and  by  the  color  of  antennee  and  legs  ;  from 
the  latter  by  its  larger  size  and  the  coloration  of  the  upper 
side  and  of  the  legs;  from  either  species  by  the  long  and 
stout  antennae. 

Two  sj^cimens  from  Tampa,  found  in  April  on  the  blos- 
soms of  Chamserops  serrulata. 

2.  Apenes  angustata,  n.  sp. — Shining,  head  and  thorax  metallic 
green,  elytra  dark  coppery  ;  beneath  black,  antennce,  palpi  and  legs  testa- 
ceous.   Head  a  little  narrower  than  the  thorax,  longitudinally  strigose. 
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BCALlcred  piincturoB,  clypeiis  tklutaceous,  minutely  and  sparaoly 
pntictulaie.  Tbiirni  in  Trout  but  little  wider  tban  long,  al  the  sidos  less 
nianded  nnd  loss  narrowed  behind  than  !n  A.  lueidiila  ;  hied  angles  indi- 
caivd  hj  on  interruiition  of  the  reltexed  margin,  transverselY  nigulose  nnd 
■panely  punctulatc,  uoar  the  front  margin  more  cvideDtly  panclate,  punc- 
lurts  sometlRics  confluent  iu  longitudinal  rugosities.  Elytra  or  a  dark 
«ipp<:ry  color  with  an  oblong  yellow  spot  at  the  base  of  the  6th  interval, 
bat  deeply  striate,  sirlie  distinctly  punctulate,  intcrKticea  flat,  aluta- 
■parsely  and  obsuleliily  punctured.     Length  9.35  mm.;  .37  inch. 

the  same  size  &%  A.  lucidula,  but  narrower  and  with  a 
irent  form  of  the  thorax ;  the  sciiipture  of  hesid  and 
tliorax  is  finer,  tlie  elytra  are  darker  colored  with  the  scat- 
tered punctures  on  the  interstices  less  evident. 

iterprise;  three  specimens,  ajiparently  femaies. 

CYCL.O.VOTVM. 

"he  four  North  American  sj-tecien  before  me  may  be  dis- 
iiiehed  by  the  following  table:  . 

h  more  or  k'ss  solid  dub  :  prosternum  cartnuted  In  tianu 
>nged  behind  between  Ibe  co2»  -and  almosl  reaching  the  nieso- 
tntun ;  Arat  vcntml  segment  carinatc ;  elytra  tvitli  distinctly  im- 
Hd  sutural  striie  at  apex  : 

LDtonnnl  club  solid,  proslcrnum  very  stiorl  in  front  of  the  coxa; : 

'   mfltoaUirnum  In  the  middle  slightly  but  abniptiy  raised  in  an  ol>- 

5  shining  pinlo.  which  is  narrowed  in  IVout.    Size  sDuiil,  rows 

of  punctures  on  the  elytra  very  obsolete palraanua. 

Liitennal  dab  less  solid,   prosternum  moderately  loag  in  front  of 
*  Um  coxa),  metAstemum  with  an  oblong,  not  elevated,  not  pubes- 
eent,  opnque  spot  Size  large,  elytra  with  regular  rows  of  punc- 
tures.  oaoO. 

e  with  a  loosely  jointed  club  of  ibrae  joints,  prosiemum  feebly 
ngwl  between  the  coxte :  mclwtcrnuui  stroagly  loagitudioally 
uted,  carina  shining,  more  or  less  punctuliiti>,  but  not  sbarply  liuiiied 
•lly ;  ftrrt  ventral  segment  uot  cnrlnnted  :  elytra  without  sutural 

jcr,  rounded-oval,  elytra  moderately  densely  puncWJale,  legs  pice- 

oitB  talDCk,  UbiiG  dialiucUy  punctulate eatriatimi. 

Aller.  rounded,  almost  bomlspherical,  elytra  less  densely  punctu- 
latc, legs  stouti.'r.  piceouB  red,  tibial  smooth BBmlgtoboauin. 

[  Orclanotnm    palmarum,    n.  sp.— Rounded-oval,     convex, 

tthlkck,  shining,  anterior  part  of  head,  sides  of  thorax  and  tip  of  ely- 

a  red,  beneath  red.  luetasternum  darker  in  tbe  middle,  anten- 

JUtb  lUtd  logs  bright  rufo-testaceona,     Ilead  very  flnely  acicnlate  and 
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obBoletely  remotely  inmctiilnte.  anteiinn:  with  ibe  first  joint  elongnted,  I 
much  )eaa  so  Iban  id  C.  earii,  3(1  joiut  as  thick  as  the  firm,  longer  tli 
wide,  3d  muck  narrDwer  but  also  longer  than  'Aide,  4th  7617  small  ai 
Iranaverse,  Sthand  6ih  very  amall  etronglj  transverae  ;  the  three  laetjoiiil 
are  absorbed  in  a  large,  elongate-oval,  solid  iinnulated  club,  which  ii 
most  as  long  as  the  first  joiut  and  lesa  compressed  than  in  C  oncli.  Hcntil 
Imusverse.  flat,  aubopaque,  testneeons.  not  visililj:  punctured,  broadly  ei 
giniite  in  front.    Prothiirax  sculptured  ss  the  head,  brtmdly  emarginate  I 
front,   sides  feebly  roiuided,    base  straight,    anterior  angles  distinct,  1 
rounded,   hind  angles   obtuse,      Bctitellum  shining,  very  finely  apuse^ 
punctulate.     Elytra  shining,  not  densely,  finely  punctured,  with  traces  ( 
TOWS  of  stronger  punctures  at  the  apex  near  the  side  margin  ;  autunl  stx 
finely  impressed  and  reaching  almost  to  the  middle.     Proatemum  in  froi 
of  the  coiai  very  short,  linear,  carina  more  prominent  in  front,  Inlerooa 
process  long,  almost  reaching  the  mesoslernum.     Carina  of  inesitstei 
with  the  free  angle  almost  rectanjfular,  not  mucronate.     Hotasleriiui 
each  side  opaque,  not  visibly  punctured,  in  the  middle  slightly  but  abrupt! 
elevated  in  an  oblong,  shining  plate,  which  is  somewhat  narrowed  In  t 
and  finely  remotely  punctulate.    Abdomen  opaque,  first  segment  carinsu 
in  the  nilddle.     Legs  sloul.  femora  punctulate,  tibiic  smooth.     LengUi  1.' 
mm,  ;  .07  inch. 

Enterprise;  tive  apecimeiis, found  in  May  and  June,  OQ  ct 
down  palmetto  trees  feeding  on  the  fermenting  juice. 

C  semigtoffosuvi  Zimm.  (Trans.  Am.  Ent.  Soc.  1869,  p.  SSff 
IB  in  mj  opinion  well  distinguished  from  C.  fstnatum. 
is  always  smaller,  shorter  and  more  convex,  the  froo 
margin  of  thorax  distinctly  produced  in  the  middle,  th 
punctation  of  head  and  thorax  is  much  finer,  that  of  th 
elytra  lesa  dense,  line  in  the  scutellar  region,  stronger  1 
ape.'t  and  at  the  sides ;  the  legs  are  stouter  and  leas  dar 
colored,  the  tibiie  smooth. 

4.  SBciui4  inollinum,  u.sp. — Elongaie-oval,  sliining,  above  pie 
ouB,  thorax  semicircular  with  the  apex  anil  aides  pale,  dia])hanoils  1 
orly,  finely  and  moderately  densely  punctulate.  Elytra  minutely  sji 
punctulate,  pubescent,  a  humeral  spot,  a  curved  fascia  at  the  apical  thin 
andtlie  side  marpn  yellowish -leataceous.  Beneath  piceo-testacwnia,  ■ 
domen  and  legs  i>ale,  melnstemum  densely  punctulate.  The  ypllov  w 
margin  is  connected  with  the  humeral  spot  and  with  the  fascia  :  the  lats 
is  sometimes  abbreviated  at  the  sides  or  reduced  to  a  speit  on  the  diM 
Length  1  mm.  ;  ,04^.05  inch. 

Tampa  and  Enterprise,  many  specimens ;  abtimlant  on  Pinq 
palustris  in  April  and  Jnne.  Shorter  and  more  regula:^ 
oval  than  the  other  species  and  of  different  coloration. 
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— Fuaiform,  ahiuing  ;  Lend  auil  t.ho- 
.  t'rect.  modflriiloly  long,  brownish 
rhc  lliorax,  willi  a  thick  lirllBh  of 
tlinn  head  and 
wide,  club  4-jointed,  8th  joint  globu- 


w  Soclum  KplendenN,  n.  ap.— Elongnte-elliptir.-U.  rery  shining. 
nx  eemicirculrir,  reddish  with  an  indefinite  dark  Bjut  in  front  of  mid- 
f  tpix  tuid  sides  pale,  verj'  finely  spnrsely  punttulnte.  Elytra  piceous- 
X  with  UL  indistinct  reddish  basui  spot  iasidc  of  ilie  humerus  and  a 
I.  brood,  tcslaceoos  f^cia  1>shind  tlie  middle,  exceedingly  finely  re- 
Wy  punctulatc,  pubescence  only  visible  under  n  very  liigli  power.  Un- 
ide  reddish-brow D,  shining,  hardly  visibly  punctulate,  abdomen  jialer 
pex,  legs  yellowish -testaceous.  Lengt1i.T  mm.  ;  .03-.  04  inch 
EfBiiipa ;  maDy  specimeiiB  benten  from  dead  leaves  of  Pinus 
llnstris  in  April.  Varies  with  the  fascia  iuterrupted  by 
^suture,  or  not  reaching  the  side  margin.  The  apparently 
ipubeacent  and  very  shining  elytni  with  the  very  fine  punc- 
rtion  will  easily  distinguish  this  s 

i  ScrdmwnusdivUuB,  n. 

(  hciiirn.  impuncUite,   with  coai 

Uend  not  immersed 

f  MCh  tide  behind  the  eyes  ; 

:,  IntermGdlate  joints  aa  Ion 

a  large  ivs  the  preceding,  joints  9  and  10  sublranai-erse,  each  very 

V  larger  thnn  the  Btb,  terminal  joint  oval,  ahorleT  than  the  two  preceding 

;  maxillary  palpi  with  the  penultimate  joint  slender,  clavate,  last 

it  not  risible.     Thorax  tmpeKoid,  very  little  longer  than  wide  at  base, 

,  tnuisverae  bnsul  impression  feeble,  interruplod  at  the  middle. 

not  forming  an  angle  with  the  thorax,  witli  spnrae,  long,  erect. 

^^pi^riali  pulwscnco,  red,  evidently  punctate  anteriorly  u[id  smooth  behind 

%)!«  oiiddle  :  pnnctnte  pnil  divided  in  an  inner  and  outer  portion  by  a  broad 

smootli  humeral  hand,  inn^r  portion  more  finely  and  aparsely.  outer  por- 

I  more  eoitrscly  and  densely  punctured  ;  hnmeral  callus  modomtely 

d  :  two  distinct  basal  fovoe  each  side  of  almost  equ»l  size ;  sutnre 

lerMMl.  Beneath  pira'oua,  abdomen  |)u1e  al  lip,  legs  red,  femora  mode- 

fdavate.    Lonjjlli  1.15  mm.  ;/4.5incb. 

intCTprise;  two  epeciraens.  Belongs  in  the  group  of  S. 
ittasutus  and  is  easily  diatinguiBhed  by  the  iwculiar  sculp- 
i  of  the  elytra. 

I  UlMKtirla  margin ipennU,  n.  sp.— Red:  head,  and  small 
ided  diacoiilul  sfKit  on  the  thorax,  scuiellum.  outer  half  of  femora,  the 
r  partof  the  tibiieand  the  ursi  blockish-green;  antcnnic,  nietastemum. 
1^  thn  exception  ol  the  front  margin,  and  the  laat  ventral  aegment  black: 
>  greenish- blue  or  bine,  margin  lUiil  eplpleura?  red.  Head  alutoceous, 
bctly  not  densely  punctured,  nntennie  with  joints  3-fl  slender,  T-Il 
n  abrupt  club,  joints  7-10  pri>duced  within.  Thorax  longer 
I  wide,  finely  aclculatc  and  distinctly  not  densely  punctured,  on  the 
y  little  rounded  and  slightly  sinuate  before  tho  hind  angles ;  the 
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more  or  less  rounded  spot  in  Uiu  centre  and  occupies  usually  the  fourtb  1 
pan  of  the  length  oC  the  thorax,  but  is  iu  some  specimens  reduced  in 
Elytra  shining,  strongly  sirinte-punctate,  punctures  finer  lowards  the  apex,  1 
interstices  Hat,  iiuely  iilutaceous.  obsoletely  remotoly  punctulale  ;  tlic  red  | 
color  is  usually  conQneil  to  the  thickened  margin  und  to  the  epipleura?.  but 
in  two  specimens  the  last  interstice  also  is  indistiucily  red  in  the  middlr. 
Prostemum  sparsely  punctured,  nlraost  smoolli  in  front,   mesosiernum 
coarsely  punctured,  melasleroum  almost  smooth,  abdomen  finely,  remotely 
punctulale.     The  red  and  green  colors  on  the  tibite  are  not  sharply  sepii- 
rated  ;  Ibe  base  and  the  upper  edge,  bowcver.  are  always  dark  and  the   ■ 
largest  pari  of  the  lower  edge  always  red.  Length  7-B  mm- ;  .aS-.8B  inoh. 

Ft.  Caproii,  Tamita,  aud  Enterprise ;  six  specimens.  This  I 
ajiecies  resembles  in  form  L.  tcedatay  it  is,  however,  a  little  ■ 
more  elongate  with  the  thorax  longer, 

8.  Tomarus  hlrtellus.  n.  sp.— Oblong-oval,  convex,  sUining,  fiu- 
co-testucuous.  Hcitd  and  thorax  finely,  spatsely  punctulale,  sparsely  pnbei-  \ 
cent ;  antcnnte  le«s  slender  than  in  T.  pulehellai.  Thorax  iwice  aa  wide  1 
as  long,  on  the  sides  subsinuate  before  and  slightly  undulate  behind  tU4  | 
middle,  base  slnuated  each  side,  basal  impressions  deep.  Elytra  wjttt  I 
sparse,  suberect,  grayish  pubescence,  and  with  some  scattered  long  erect  I 
hairs,  strongly  irregularly  punctate  in  front,  punctures  becoming  fiuer-l 
and  obsolete  towards  the  apei  ;  an  indeflnite,  often  abbreviated,  hadm  ti  I 
the  middle  and  another  on  the  apical  third  black.  Beneath  finely,  spttrMlj  ■£ 
pubescent,  pro-  and  melssternum  evidently  punctulate  :  legs  pale.  Leagtbl 
1.25-1.5  mm;  .05-.  06  inch. 

Smaller  and  shorter  than  T.  pvlchellns  and  easily  distiri- ' 
guiehed  by  its  more  evident  pubescence  and  stronger  pano  I 
tuation  on  the  elytra.  The  pubescence  of  T.  hlrlellus  and  J 
the  form  of  the  thorax,  whose  side  margin  has  the  tendency  | 
to  become  serrulate,  bring  the  genus  lomarus  still  nearer  to  J 
Parameco&cfina. 

9.  Liatlirai>ii8  pi ctui,  n.  sp. — Opaque,  hejid  and  thorax  fernigiDe<t-4 
testaceous,  the  former  densely  rugosely  punctulate,  emarginalc  In  ftnat,! 
antennie  ferrugineous,  second  joint  and  the  club  blackish,  joints  3- 
small,  together  hardly  as  long  as  the  club.  Thorax  transverse,  side  mar-J 
gins  undulate,  apical  margin  and  base  straight,  anterior  angles 
rectangular,  bind  angles  prominent ;  finely  and  densely  rugosely  panctu-l 
late,  without  any  trace  of  impressions,  lateral  lines  feeble.  Scutellns 
small,  transverse.  Elylnt  much  less  elongate  titan  In  L.  vtrnalU,  nisoi^B 
testaceous,  finely  punctate-atriate,  with  numerous  rows  tit  cscoudinglyf 
short,  rigid,  whitisli  hairs;  a  circumscutellar  cloud  and  a  common  f^istl 
concave  and  dentate  anteriorly,  blackish.  This  fascia  is  rormcd  of  tbre 
indefinire  spots  on  each  elytron,  the  first  at  the  sutare  a  little  bolilnd  thil 
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Hie,  the  second,  nbloag,  in  Troni  nnil  outside  of  tltc  first,  (he  ihird  at 
!  margin.  Hctosieraum  ntid  abdomen  jiiceoiis,  finely  sparsely 
He ;  lcg«  piLle.     Longlli  .00  inch  ;  1.35  mm. 

tualler  and  esi»ecially  shorter  than  L.  vernalis  and  dia- 
by  the  disc  of  the  thorax  without  impreasiona,  by  the 

rture  and  pubescence  of  the  elytra  and  by  the  color. 
Bulover  Canal,  Volnsia  County ;  four  specimens  found 

r  bark  of  a  dead  Quercue  virena. 

I  LBemophlfleuff   ChtiniiFropla,   n.  sp.— Leas    eluDgale,    de- 

wl,  glHbrous,   Hliining,   bright  rufo-l*sWceoilf,   elytra  pale  nchreous. 

Bead  large,  Iransverse,  flat,  not  imprenaed  im  llif  disc  und  witLout  median 

tine,  tincly  fuiil  sparsely  pUDctulate,  marginal  line  close  to  the  margin  iu 

(hn)t  and  ut  llie  sides,  base  not  margined ;  anteun*  witb  distinct  3-Jointed 

L;  labnmi  large,  iransTerse,  tnmcate  in  front.    Tlionu  finely,  s|iarsely 

Inlale,  with  n  single  lateral  line  joining  the  basal  marginal  line  and 

ban  impressed  puncture  of  mo<lerate  aiie  each  side  in  tbe  middle  out- 

■oT  Uia  lateral  lino  ;  anterior  angles  not  prominent  in  either  sex.   HcuteU 

■  tnuisverse,  trlangnlar.     Elytm  at  base  very  little  wider  than  the  llio- 

E  ■lightly  dilated  I>ebind  tbe  Imnieri,  wliicli  arc  obtuse  but  not  rounded  ; 

1||  elytitin  with  six  fine  st.rlte  ^  the  humeral  stria  more  distinct  and  Im- 

btio,  5ih  Btria  itlso  more  distinct,  obsolotely  punctulate,  the  inner  strife 

'X  and  feebly  punctolate,  suiiiral  striic  at  apex  more  Impressed 

kin  &«ot.     Interstices  flat  impnnetate.     Head  benejitli,  pro-  and  meso- 

n  tmpunctaie,  mctasletnum  and  alidomcu  finely  sparsely,  last  ven- 

Efegment  more  densely  punctulate.    Length  1.3-3  mm.  ;  .DU-.08  ineli. 

I  Head  wider  than  tlte  thorax,  front  produced,  emargi- 

i  at  middle,  diatinctly  sinimte  each  side,  with  the  teeth 

long  and  acuminate;  antennie  i^lender,  more  than  half  the 
length  of  tlie  bt>dy,  with  all  the  joints  longer  than  wide. 
Thorax  strongly  transverse,  sideH  oblique,  convergent  towards 
Ihe  base  and  liubainnate  before  tbe  liind  angles,  which  are 
'Obtaee;   lateral   line  oblir|ue;   elytra  as  long  as  head   and 

Krax  together, 
I  Head  as  wide  as  the  thorax,  front  produced,  emarginate 
Diddle,  hardly  sinuate  at  the  sides,  teeth  mucli  less  prom- 
nt;  antennie  less  slender,  outer  joints  as  long  aa  wide. 
a.norax    leas   transverse,  sides  aub-parallel,  slightly  arcuate 
and  sinuate  before  the  hind  angles,  which  are  rectangular, 
~       al  line  straight;  elytra  a  little  longer  than  head  and 
rax  together. 
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11.  Nemicelus  marginipennis  Lee— The  two  sexes  differ  from 
each  other  most  remarkably  and  might  be  easily  mistaken  for  two  distinct 
species.  The  form  described  by  LeConte  (Proc.  Ac.  Nat.  Sc.  1854,  p. 79), 
I  take  to  be  the  ^.  The  female  differs  chiefly  by  the  following  characters  : 
Less  elongate,  opaque  above,  color  of  upper  and  underside  darker.  Head 
densely  rugosely  punctulate  with  an  obtuse  tooth  behind  the  eyes,  eyes 
smaller,  less  elongate  and  less  oblique,  more  convex  ;  antennae  with  the 
first  joint  only  one-half  longer  than  wide,  shorter  than  the  two  following  to- 
gether. Thorax  hardly  longer  than  wide  anteriorly,  more  dilated  in  front, 
not  emarginate  at  apex,  apical  edge  thickened,  base  much  less  lobed  in 
the  middle,  surface  densely  rugosely  punctulate.  Elytra  almost  entirely 
covering  the  abdomen,  less  truncate  at  apex,  distinctly  pubescent,  densely' 
punctulate,  strice  less  evident.  Prosternum  shining,  punctate,  process  be- 
tween the  front  cox®  hardly  visible,  propleuraj  opaque,  sculptured  as  the 
thorax;  mesosternum  much  smaller,  less  broadly  rounded  in  front,  dilated 
behind,  shining  punctate ;  metasternum  and  abdomen  opaque,  the  latter 
less  elongate,  last  segment  not  longer  than  the  preceding  with  a  large  shal- 
low impression.    Hind  tarsi  4-jointed  as  in  the  male. 

The  genus  Nemicelus  was  first  described  by  Dr.  LeConte, 
and  is  certainly  distinct  from  Hemipeplxis, 

12.  rVenticelus  microphtlialniuS;  $  n.sp. —Linear,  pale,  yellow- 
testaceous.  Head  quadrate,  subconvex,  behind  the  eyes  straight,  then 
suddenly  narrowed  and  forming  a  short  neck,  somewhat  shining,  sparsely 
and  (>l)soletely  rugose  ;  eyes  small,  round,  convex,  very  coarsely  granula- 
ted, mandibles  deeply  emarginate  and  black  at  tip  ;  antennte  a  little  longer 
than  head  and  thorax,  first  joint  stout  ou(}-half  longer  than  wide,  shorter 
than  the  two  following  together,  joint  2  globular,  the  following  4  joints  as 
long  as  wide,  equal,  7  and  8  a  little  larger  than  the  preceding,  the  three 
last  joints  abruptly  larger,  9  and  10  hardly  transverse,  terminal  joint  oval 
aciuninate.  Thorax  but  little  longer  than  wide  anteriorly,  feebly  and 
broadly  emarginate  in  front,  sides  oblique,  convergent  towards  the  base, 
subsinuate  anteriorly  and  broadly  sinuate  before  the  hind  angles  ;  base  al- 
most straight,  not  lobed,  apical  edge  thickened,  anterior  angles  obtuse: 
rounded  at  tip,  posterior  angles  obtuse  ;  surface  somewhat  shining,  indis- 
tinctly, rugosely  punctulate  with  a  faint  trace  of  an  impressed  median  line, 
basal  impressions  large  and  deep.  Scutellum  opaque,  subquadrate  and  a  little 
broader  behind,  apical  side  rounded.  Elytra  almost  covering  the  abdomen, 
subopaque,  paler  than  the  head  and  thorax,  darker  at  the  sides  and  with  a 
short  dark  line  on  each  elytron  near  the  suture  at  the  apical  fourth,  densely 
and  equally  rugosely  punctulate  with  hardly  any  trace  of  stria?.  Pro-  and 
mesosternum  shining,  simrsely  punctulate,  propleune  opaque,  sculptured 
as  the  thorax,  front  coxie  very  narrowly  separated,  metasternum  and  abdo- 
men subopaque  densely  and  finely  punctulate,  last  ventral  segment  hardly 
longer  than  the  preceding  with  a  round  impression,  occupying  nearly  the 
whole  surface.     Length  3.25  mm.  :  .13  inch. 

■-<   Unknown  to  me. 
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e  apeoiraen  from  Enterprise, found  in  May,  attracted 

I  the  light,  ie  before  me,  anotber  specimen  from  Tampa  is 

Vtbe  cabinet  of  Dr.  LeConte.     Smaller  and  narrower  tbaii 

■  smallest  femnles  of  N.  marffinipennis  aad  very  dietincl, 

jcially  by  the  form  of  the  bead  and  by  the  small,  round 

■  PhllotbermuB  puberulnH,  n.  sp— Glou^tc-ellipticnl,  tntn»- 

Kly  couv«x,  iJark  cboB taut-colored,  sUmlog,  above  witU  distinct,  fine, 

fl  HD  J  with  Bome  longer  iwura  m  llie  aides.     Hewl  sparMly 

v  Bliorter  limn  in  Ph.  ijlabrkulm,  upparontly  lO-jointed, 

a  and  8  slender,  tho  following  sis  joints  small,  7-9  strongly  uana- 

I  10  (uid  U  Torming  a  solid  clult  as  in  Cerj/liin,     Thorax  less 

erw  and  l<-ss  strongly  margined  than  in  Ph.  glahrieulw.  rounded  on 

h  niaderatt^iy  sparsely  punctured,     Scutelitiiu  transverse,  shining, 

t  punctures.    Elytra  strongly  Btriale<punclnte,  interslices  finely, 

r  pUQCtulate.    Prosternum  and  propleura;  distinctly,  nul  densely, 

mum  and  first  ventral  segment  in  the  middle  finely  and  sparsely, 

!  Tory  coarsely  punelured,  segment  2-4  ench  with  two  trans- 

B  of  strong  punctures,  last  segment  mure  linely  punctulatc  ;  legs 

I.     LengiL  3  mm. ;  .OT.'i  inch. 

Abundant  in  Florida  under  old  bark  of  Pinus  paluatris. 

fcller,  narrower  and  more  convex  transversely  than  Pli. 

riatlus,  with  the  sculpture  above  and  betieath  stronger  and 

ince  distinguished  by  the  much  more  evident  pubescence 

I  by  the  form  of  the  antenna)  club.     By  this  last  chai-ac- 

I  PA.  piihcnilus  forms  a  passage  to  Cen/lon.    Sexual  charac- 

■are  not  evident ;  some  specimens  have  the  sides  of  thorax 

I  roauded  ;  these  are  probably  the  males. 

>■  Ollbnil  prlncepB,  u.ep— .Rounded-oval,  jialc  ntro-testaceous, 

X  «ilh  a  largo  brownish  disooiditl  spot.     Elytra  black  each  with  n 

It  oral,  brighi  orange-colored  spot  at  the  snitire  twforo  the  middle, 

r  luiir  of  ibe  bnsnl  margin  and  the  lateral  margin  narrowly,  tipi'x 

"iryellow;  very  finely  striate,  strife  minutely  and  remotely  punctu- 

j  tauatiees  obsoletely   sjnirsely  piinctutnte,   punctures   more   ilislinct 

Vtbe  lateral  margin.    Tbe  sutural  stria  alone  Is  deeper  impressed  ;  mes- 

Bnm  not  protuberant.     IienglL  2.S  mm.;  .10  inch. 

be  Specimen  in  the  collection  of  Mr,  H.  G.  Hubbard 
J  New  Smyrna ;  another  Bj^ecimen  found  by  me  at  En- 

jriae  in  May  is  In  the  cabinet  of  Dr,  LeConte.  A  very 
dng  species  by  its  color,  belonging  in  the  gpoap  of  0. 
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IS.  BracbyacantUa  <|liercetf,  n.  sp. — Ronnttcd,  coDTes.  ^iniog. 

'  bluck  :  bead  and  ihonix  Qnely  doc  densely,  elytra  gomcwbat  more  slruufcly 
punctured.  Each  elytron  with  a  larije,  ironsvcrse  humiiral  spoi,  wLicli  i* 
obliquely  truiicalc  Inside  unci  leases  a  very  tiarrov  basal  mnrgto  black  anil 
wlili  a  Binaller,  rounded-oval  spot  at  the  outer  apieal  unfile  not  toucliiug 
the  margin,  orange-red.  Side  pieces  of  meuatemutu  and  sidos  of  abdo- 
ineu  densely  punctured,  propl(?uni^  and  legs  yellow,  funum  iuniamic  at 
base.    LoQgtli  2-2.16  luin,  :  .U8-.11  inch. 

(f  Head,  Trout  margin  of  tliontx  unrrowly,  anterior  ugtea  uud  sidij 
margins  more  broadly,  epimem  of  mestsKmiiiu  entirety  whitish -yellow. 

9  Head  black,  or  pleuous  in  front,  thorax  blac)(  or  iviih  liie  front  mar- 
gin and  front  angles  narrowly  ])ii;eouS'testaccous,  einnicra  black  or  piccoin. 

rtnr.  a  Humeral  spot  small  and  narrow. 

tar.  ^  TTumural  spot  interrupted  at  middle. 
Widely  lUatributed  in  Florida  ;  abundant  on  oak  Blirubs. 

IS.  Hyperanpis  paludicola,  "■  ftp. — Oblong-oval,  less  cvnvox. 
black  ;  head  subopaque,  finely  aluuceous.  obsoletoly  sparsoly  punctulnto, 
thorax  opaque,  sides  yellow,  sculptured  as  the  head.  Klytra  sliintug,  ilit- 
linctly  modoraiely  densely  punctate,  an  oval  discoidal  spot,  the  side  mar- 
gin and  the  apex  yellow.  The  yellow  side  margin  is  Ihruughiiiit  of  equal 
width,  following  the  undulation  of  the  side  margin  of  the  elytra ;  at  the  apei 
it  turns  inwards  and  becomes  broader,  but  doea  not  resell  the  sutarv. 
Houlh,  anienatc,  epipleuro;,  legs,  sides  and  apes  of  alidnroeii.  yellow. 
Length  1.3B-2.25  mm,  :  .0T-,IW  inch. 

J  Head  and  front  margin  of  thorax  ycUow. 

Very  eoninion  in  Tlorida  on  swampy  meadows  in  the 
Pine  landa.  Resembles  in  coloi-afiou  certain  varieties  of  H. 
undulata,  but  it  is  longer,  less  convex  and  also  a  littk- 
smaller,  with  the  thoi-ax  opaque  and  less  distinctly  punctu- 
late ;  the  yellow  side  margin  is  always  of  eijual  width  and 
never  broken  into  spots. 

IT.  gtrlgoderma  exlvna,  n.  sp.— Obion k-ovhI.  convtuc,  Bbinlng 
above  glabrous  and  only  at  the  sidee  ft'lnged  with  a  row  of  longer  buini. 
Head  plceuus  with  greenish  reflection,  transversely  convex  behind,  OaT- 
tened  in  tVont,  moderately  sparsely  punctate  and  not  rugose,  Tortei  mtirv 
remotely  punctulale ;  clypeus  parabolical,  not  separated  tVom  the  front, 
broadly  rounded  al  apex  and  strongly  rcflcxed  ;  anlcnnn  piooous.  Ttaomx 
transversely  convex,  emarginaie  at  apex,  at  the  aides  strongly  round(>0  and 
narrowed  in  front  of  middle,  not  angiilatcd  In  ihc  middle,  slightly  nar- 
rowed towards  the  base,  which  is  straiglil  and  not  produced  in  tlie  miildU. 
hind  angles  obtuse,  rounded;  surface  piocoua  with  greenish  reflexion,  aprx 
and  sides  pale  ochrcous,  sparaoly  punctured  without  impressions.  Blyini 
fllSCO-testacoous,  punctate-striate,   alternate   intervals  more  cli/viiii"!. 
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vex.  iintioib.  palL'  iH^lirouus -yellow.  Benentli  piceous,  with  simnte  limg 
piibetccDco,  logs  tesutceoiu,  femora  ial\i80ite  ;  froat  libm  not  dcnuie,  the 
apical  lootli  being  a  mere  proloagntion  of  tlie  ouler  apiail  Einglc  iu  the  axis 
nf  Uie  libin'.  uppor  eclgo  therefore  almoet  straight,  onlj  very  slightly  ainu- 
Ri«  at  tilt  tinse  of  the  upicul  process,  outer  side  neither  earinatc  aor  aulcaie, 
smooth  with  exception  of  a  row  of  pancturcs  along  the  upper  edge  ;  first 
Tour  titTBal  joints  short,  claws  strongly  ineurvvd  &t  Imse  Length  4-4.5 
mm.;  .Iil-.18Lnch. 

Three  specimens  are  before  me  which  I  found  on  oak 
shrubs  on  the  sand  hilU  e»st  of  Lnke  Altai.>opka  in  May. 
Easily  distinguished  from  our  two  other  sjiefies  by  its 
Bwsller  size,  more  regularly  oval,  convex  form,  bj-  the  glab- 
rous upper  surface,  by  the  sculpture  of  head,  thorax  and 
elytra  and  by  the  formation  of  the  front  tibite. 

18.  Taptiroceruii  pun  cti  coll  In,  n,  sp.— Elongate,  above  black- 

ish-blu<--.  or  blnck  with  faint  icnuous  tinge,  shining.  Head  leBS  strongly 
excarntc,  very  finely  alutncenus.  distinctly,  moderately  sparsely  punctate, 
punctures  deeper  than  in  T.  graeilU.  Thomx  transvene,  narrowed  in  fhmt 
when  viewed  from  atiove,  sides  sinuate  before  the  hind  angles,  which  are 
raotnugnlar,  base  strongly  lobed  ia  the  middle,  lobe  broailly  emargiiiale; 
lurlkce  uneven  with  a  distinct  carina  iu  front  of  the  hind  angles,  very 
Bnely  aluiaceoiis,  coumely  unequally  punctured,  each  puncture  bearing  h 
Tvry  sliort  scalO'ltko  hair.  ScutcUum  transverse,  shining.  Elytra  im- 
pressed at  hose,  impressions  on  the  disc  not  obvious,  serrate  at  the  outer 
apical  angle ;  anteriorly  moderately  strongly  striate-punctatc.  punctures 
obsolete  towards  the  apex,  each  with  a  very  tine,  short  huir,  interstices  on 
the  disc  unequal ;  ihu  striee  therefore  appear  subgominate  ;  humeral  carina 
twdly  interrupted  nt  middle.  Beneath  bluish-black  or  black,  metastemum 
wIT  pnnctared  ;  abdomen  with  sparse  shallow  punctures,  last  segment 
||  ■  deep,  semicircular  marginal  sulcus.    Ccngth  S  mm. :  .20  inch. 

Interprise  and  Cedar  Keys  ;  two  specimens.     More  elon- 

^t«  than  T.  gnirills  and  distinguished  by  the  deeper  punc- 
tuiition  of  hea<l,  thorax  and  metastemum  and  by  the  elytra 
lees  even,  without  patches  of  pubescence ;  from  T.  agriloides 
It  differs  chiefly  by  the  form  of  the  thorax,  which  in  the  lat- 
ter s[>eciea  is  not  narrowed  iu  front  wheu  viewed  from  above. 

19.  BrBchm  fascifera,  n.  sp.— Similar  to  B.  omia,  but  shorter, 
broittler  in  front  and  more  attenuate  behind,  aud  cosilv  dihtiaguishe<l  by 
thti  brood  while  fitsck  on  Uieclytrtk  and  by  the  formation  of  the  proslernum. 
Bead  and  thorax  a^  In  B.  utafa,  the  formtr  loss  strongly  excavated,     Bly- 

1a.tc-pQnr.tiiic.  punctures  finer  and  ubsolele  towards  the  apex,  iiute- 
1  irregular  lines  and  patches  of  fulvous  and  whitish  pubescence. 
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behind  the  middle  with  a  broad  fascia  of  dense  whitish  pubescence,  with 
only  a  few  fulvous  hairs  intermixed;  behind  this  with  two  other  undulated 
fasciae  composed  of  fulvous  hairs  bordered  anteriorly  with  white  ;  humeral 
and  marginal  carina  as  in  B.  ovata.  Fissure  of  prosternum  not  reachmg 
tlie  hind  margin,  but  leaving  a  comparatively  broad  margin  intact,  apex  of 
metasternum  in  the  middle  suddenly  and  deeply  emarginate.  Last  ventral 
segment  with  the  usual  marginal  sulcus,  not  emarginate  in  the  male;  broadly 
rounded  in  the  ?,  less  broadly  in  the  rf  ;  anus  very  finely  pectinate. 
Length  4.5-5  mm. ;  .18-.2()  inch. 

Widely  distributed  in  Florida  and  not  rare ;  lives  on 
Quercus  vireus.  In  J5.  ovata  and  tesselata  the  undivided  por- 
tion of  the  prosternum  is  very  narrow  and  the  metasternura 
is  broadly  triangularly  emarginate  in  front. 

20.  Pacltyscelu§  caeruleus^  n.  sp. —Short  ovate,  black,  head  and 
thorax  bluish-black  or  black  with  seneous  tinge,  scutellumand  elytra  bright 
blue,  shining.  Head  deeply  channeled,  alutaceous,  obsoletely  punctulate, 
thorax  without  lateml  depression  and  with  sparse  shallow  punctures  almost 
obliterated  on  the  disc,  more  obvious  at  the  sides,  finely  alutaceous  at  the 
sides.  Elytra  with  a  deep  impression  at  the  sides  before  the  middle,  and 
with  another  obsolete  one  near  the  suture  behind  the  middle,  plainly  punc- 
tured, with  traces  of  rogular  rows  on  the  disc.  Length  2-8  mm. ;  .08-.13 
inch. 

r^'  Last  ventral  segment  with  an  oblong  impression  at  apex,  apical  mar- 
L^in  produced  in  the  middle  into  two  prominent  processes  each  of  which 
tonninatos  in  four  small  teeth. 

9  Last  ventral  segment  not  impressed,  apical  margin  produced  in  the 
middle  in  an  acute  point. 

Very  abundant  everywhere  in  Florida.  In  form  and  size 
this  species  resembles  P.  la^vigafns ;  the  elytra  are  however 
less  triangular  and  more  rounded  at  the  sides ;  it  difters  also 
by  its  color  and  by  the  thorax  not  being  impressed  at  the 
^ides.  Very  probably  there  will  also  be  a  ditterence  in  the 
sexual  charactei's  of  the  males  but  I  have  not  seen  the  c?  of 
P.  Uevigatus.  In  P,  purpureus  the  last  ventral  segment  of 
the  J  has  a  similar  impression  but  the  two  processes  are 
more  separated  from  each  other  and  each  terminates  in  three 
teeth. 

21.  TemiiopsophiiN  iiupre.ssiis  n.  sp.— Black,  shining  ;  head  pic- 
eous  or  piceous-red,  finely  alutaceous  and  sparsely  punctulate  with  a  tine 
median  line  on  the  vertex,  antcnnie  two-thirds  as  long  the  body,  piceous- 
red  at  base.     Thorax  almost  longer  than  wide  in  front,  strongly  convex, 
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Uversely  Llcprcssed  before  llic  iHwe,  strongly  rounded  at  apex  and  pro- 
duced in  llie  Iniddli^,  at  Ihc  eidus  rounded  anteriorly,  towards  the  ba^e 
narrowed  and  sulieinuato;  base  distinctly  emargiDate  and  llnely  margined; 
Gurliic«  piceoua  or  piceous-red,  smooth  in  the  middle,  finely  alutacenus  and 
olisoletely  punctvdate  towards  the  sides.  Sculollum  semicircular,  opaque. 
Elytra  elongate -oval,  widened  behind,  tioeal  third  strongly  depressed  and 
iransver^ely  impressed,  apical  two-thiids  vontricose,  convex,  sides  sinuate 
Lu  rront  of  middle  ;  color  black  with  &  large  yellow  marginal  spot  behind 
the  humerus,  base  frequently  piceous-red  ;  depressed  part  coarsely,  densely, 
voniricosu  part  spfusely  pnnctured,  CAcb  panctare  bearing  b.  short  whitish 
Uair.  licga  piceous- black  or  piceons-red,  hind  tibite  slender,  slightly 
end.     Length  8-2,5  mm.  ;  .08-.10  inch. 

if  bead  in  front  of  eyes  straight,  convergent  anteriorly,  anten- 
■Wilh  the  llrst  joint  formed  as  In  the  ^  of    T.  bimaevlatm,  elytra 
■  elongate,  less  ventrlcose  behind. 

\  Sides  of  huad  rounded  anlerinrly,  first  joint  of  Bntennie  not  dilated, 
e  longer  ibou  the  two  following  together,  elytra  strongly  convex  and 
iricosi}  behind, 

Eigbt  8iieciiueii9  are  before  me,  found  on  the  meadows 
i  of  Lake  Aahby,  Volusia  county,  in  June, 
e  yellow  humeral  spot  extends  eometimes  so  as  to  nearly 
~rea«!h  the  suture. 

Eaeily  known  from  T.  himandatm  by  the  form  of  the  elytra. 

.   BapactUH  TitlcolB,  n.  sp. — Piceoua  ur  pi(:t»>us-red,  glabrous, 

Hcnd  distinctly  puaclulale,  frontal  lines  liefore  the  eyes,  and 

an  suture  evident ;  clypeus  opaque,  rugosely  puncmlftle  ;  eyes  not 

mincnt,  moderately  coarsely  granulaWil.     Aaieniite  piceous-red  ;   first 

Joint  large,  shining,  punclukle,  strongly  curved,  narrowed  towards  the 
exin^mlty  :  second  joint  as  wide  as  the  Grst,  as  long  us  wide,  not  curved  in- 
wards  ;  joint  8  as  large  as  joint  2,  triangular ;  joints  4,  8  and  8  very  small, 

Bigly  tnuisversc  ;  joints  5  and  T  a  little  larger,  strongly  transverse,  and 
,Uced  inwards  ;  last  Uiree  Joints  strongly  compreBBed,  the  Htb  twice  as 
M  wide,  as  long  as  2-8  together,  and  as  long  as  10  and  1 1  together, . 
r  margin  straight,  inner  margin  convex,  inner  ft'ont  angle  somewhat 
tnccd,  inner  basal  angle  rounded  ;  joint  10  longer  than  wide,  truncate 
Pi  outer  margin  straight,  inner  margin  strongly  sinuate  at  the  l^asal 
[  Jfrfnt  11  closely  applied  to  the  lOth.  as  long  as  wide,  rounded  at  lip  : 
Qlaty  palpi  with  the  last  joint  large,  triwigular.  Thorns  anteriorly  a 
little  wider  Ilian  long  in  the  middle,  very  convex  transversely,  apical 
margin  slightly  produced  at  middle,  and  feebly  sinuate  each  Bide,  sides 
strongly  convergent  in  front,  base  lobed  at  middle,  feebly  sinuate 
haldo;  front  angles  strougiy  dedcxed.  acute,  but  not  prominent,  hind 
«  obtuse,  rounded  ;  finely,  sparsely  punctulate,  more  densely  towards 
KuiUirior  angles,  and  wiib  an  impressed  marginal  line  iit  the  sides.  Scu- 
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telluni  acumiiuile  at  a[wx,  sides  roiindof!  uitU  it  feiv  fine  punctures.  Eljtw 
with  au  indeBoltti  longitudinal  impreesion  m  the  sides  behind  the  middle. 
aulurt-  very  fcubly  elevated  behind  the  sculcilnm,  very  finely  and  apsreely 
punctulate,  punctures  on  the  disc  iisrdly  visible,  nnd  with  a  single,  eorar- 
timcfl  obsolete,  row  of  One  punctures  nut  fhr  fVoin  the  sulnre  on  the  bsMl 
half.  MetAsiernitm  shining,  very  Qncly:  remotoly  punctalsl«.  cnxal  plates 
hnrdly  widened  exteroaliy,  evidsDliy  punctate.  First  vcntntl  segment 
finely  and  spsrscly  punctuiste,  exctivated  purls  opaque,  rugose,  scrond  seg- 
ment longer  than  the  first,  very  finely  nnd  ruinately  punctulule  ;  third  and 
fourth  segmenteof  equal  length,  each  shorter  tlianihesecontl,  and  similarly 
pnnctulate,  punctures  d«nscr  and  stronger  iit  the  aides;  last  segment  as  long 
as  the  aecond,  modorntely  aparscly  punciulnie.  Length  2-3  mm.:  .Vn*- 
.la  inch. 

Enterprise,  many  speciraeiia  bcniten  in  Jutig,  from  ilomi 
vines  of  a  siKcies  of  Vitia. 

33  Me ta chroma  macnllpenne  n.  sp, — Obloug,  ronvex,  shining. 
Head  testaceous  with  llio  ociihir  sulci  strongly  murltod,  meeting  in  the 
middle,  and  witli  a  distinct  median  line  ;  clypeus  coarsely  punctured, 
broadly  emargiuikle  anteriorly,  fVont  less  coarsely  and  less  densi^ly  punc- 
tured :  labrum  trilobed,  middle  lobe  triangular,  lateral  lobes  broad,  imn- 
catB.  Thoras  transverse,  convex,  at  apes  a  little  produced,  ul  Uie  sides 
strongly  rounded  and  margined;  anterior  angles  auriculale,  puslerlor  angles 
dentiform,  prominent;  lirownlsU-red  with  three  indefiuitti  s[)ots  oRcn  con 
fluent  in  an  M-llke  mark;  coarsely,  not  densely  punctured,  on  the  di»; 
Snely,  at  the  aides  more  distinctly  aluiocoous.  Bcutcllum  piceous,  smooth, 
or  with  a  ftw  punctures.  Elytru  p&raliel  at  the  sides,  broadly  ronnded  at 
apex,  strongly,  regularly  striatc-punctate,  punctures  fine  at  apes  ;  inter- 
eticss  very  finely,  remotely  punctulate,  eighth  Insterstlpe  broad,  including 
'  two  strhs;  Tubcu -testaceous,  suture  inthscate,  each  elytron  with  three  bbick 
spots  :  one  at  the  margin  behind  the  humerus,  tlie  aecond  on  the  dt^b  in- 
terstice berore  the  middle,  the  third  between  the  sixth  and  eighth  strtu  a 
little  behind  the  middle.  Epipleune  orthorax  blaclt,  smootli;  metasicrnuni 
piceous,  shining,  8pa.rsely  ragoae;  abdomen  reddish -testaceous,  sub.|>pn(|u>^ 
alutaceous  and  ohaoletely  punctate  ;  logs  pale.     Length  3.5-4.3-'i  mm. ;  .  U 

Enterprise,  mauy  specimena  found  in  Jane,  mostly  on 
Quercus  virens.    This  species  resemblea  very  much  certain 

varieties  of  Paria  sexnotata. 

34,  Cbrmomela  Cephalanthl,  n.sp. — Oval  convex;  head  cipaijue: 
brown,  ahuoat  smooth,  maxillary  palpi  with  the  last  Joint  a  little  longer 
than  iu  VMmllii.  but  nut  dllaled.  Thorax  short,  emargiuit«  at  apex,stmiglil 
at  the  sides,  uniformly  brown,  opaque,  with  a  few  scattered  punctom  on 
the  disc  side  margin  not  thickened,  coarsely  punctured.  Eljtro  yellow, 
ahlning,  with  three  regular  brown  vUin  not  joining  eacb  other  :  one  od 


t  *atnre  noi   abbreviated,   but  very  liltle  narrower  at   apex  than  in 

11  and  Including  two  regular  siriiE  nt  moderalely  co&tac  puncturcB;  the 

mA  uid  tUrd  abl)reviut«d  at  bnsc  and  apex,  the  fornier  limited  each  side 

k  regular  srria  or  puDclurea  nnd  Including  two  abort  irregular  atrite  be- 

A  the  middle  with  a  tew  puncinrea  in  Tront;  llie  onier  vitla  ia  margined 

ilh  a  Btria  of  punctures  and  includes  two  long  bimoat  regular 

;  tbe  outer  marginal  slria  is  broadly  interni])tcd  at  middle  ;  ibc  yellow 

ari:  im|ninctHte  with  tbe  exception  of  a  humeral  line  of  very  fine 

turcB.      L'aderaide,   incUidiug  tbe  epipleunc,  brown  will)  scattered 

]L-ratcly  fine  puacturcs  ;  logs  very  coarsely  punctured,  claw  Joint   not 

ic.  claws  stout,  diElant.     Length  H-l.Sri  min, :  .24-.2D  inch. 

,  Oapron  ami  Lake  Harney,  two  specimeiia ;  also  found 
;  Tampa;  lives  on  the  Button  Bush.  Belongs  to  CcUli- 
vplia  Er.  and  is  to  be  placed  near  C.  simid's,  from  which 
!  dilfera  by  its  more  elongate  form,  by  the  atmight  eide 
largin  and  lesa  punctured  disc  of  the  thorax,  by  the  regular 
B  and  aculptnre  of  the  elytra  and  by  the  coarsely  pune- 
Ired  legs. 

't«na  palllpri,  u.  ap.— Eloi)gat(>-el1i)>tical.  convex,  shining. 
d  iind  thorax  often  reddish -brown,  liose  of  antcnnie  and  legs  i>ak- 
Head  cariiiatu  in  front,  imprcased  median  line  fine,  smooth 
;  sculpture  of  poeterior  part  variable,  either  fiQ(^ly,  remotely 
talnia  or  more  coarsely  punctate  with  indistinct  transverse  rugie.  An- 
e  |nle,  tbe  last  four  or  live  joints  black,  second  joint  slender,  twice  as 
I  wide.  Thorax  aa  in  8.  ffontalU,  but  much  more  convex  trana. 
r,  sculpture  variable,  either  shining,  finely,  sparsely  punctate,  or  leas 
{,  aluuceous,  wiili  [he  punctures  coarser  and  less  spai-se.  Scutellnui 
t,  sliinlng,  £lytro  elongatts,  very  little  broader  at  base  than  the 
,  linmori  rounded,  shining,  ovidenlly  not  densely  punctate,  wiib 
ofajl  impreaaed  suiurul  line.     Length  3-4  mm.;  .12-.10  inch. 

,ny  specimens  from  difterent  parts  of  Florida,  abundant 

:he  swampy  meadows  in  May  and  June.   More  elongate, 

irrower  and  more  convex  than  S.  ffontalis,  with  the  elytra 

■ower  at  base,  and  easily  distinguished  by  its  pale  legs. 

.  Epltrix  brevlS)  u.  sp.— Shorl.ovale,  block,  shining,  aniennic. 

mth  ttnd  legs  nil,  posterior  femora  inniacute.     Head  impunelaie  ;  Iborax 

Ining,  more  Qiiely  punctulate  than  In  E.  eueumtrU.  basal  Imprcaalon  verj' 

Elytra  with  llie  atriie  on thediacliardly  impressed,  puuciuros  fluer 

It  in  £.  euetitn«ru,  inlersliceaon  the  dl«c  flat,  at  tbe  aides  narrower  and 

Length  1-1. 2JS  mm. ;  .04-.0.)  inch. 
Ft.  Capron  and   Enterprise,  aeven  8}>ecimenB;  occurs  also 
^  Ohio.     Allied  to  A".  nucumcHs,  and  of  the  same  color  and 
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■with  the  thorax  also  shining,  ijnt  smaller, imich  shoi-ter,and 
with  the  baeal  impression  of  tlie  thorax  much  less  evident. 

27.  Chietocnema  crenulata,  n.  sp. — Broadly-oval,  very  coDrei. 
but  little  narrowed  in  front,  elytra  strongly  and  soddenly  (lecllvona  boUlnd, 
liro&dly  roundt-d  at  apex  ;  head  and  thorax  sub-opaque,  dark  bnissy,  «lytra 
shining,  dark  eeneoua ;  beneath  black,  ajitennte  and  tiiiirc  testaceons,  ftouni 
liluclc.  Head  very  little  prominent,  aimost  vertical,  flat  tu  front,  very  widu 
between  the  eyes,  ocular  sulci  connected  by  a  Btrongly  curved  line  ;  not  pu- 
bescent in  front,  finely  alutaceous,  impunctate ;  eyes  largo,  modentely 
convex,  touching  the  thorax :  antenncc  slender,  last  joicit  infiiscaie  nt  tip, 
tabrum  shining,  inipunctate,  denticulate  in  fVont.  Thorax  twice  as  wide  Sf> 
long  in  the  middle,  at  apex  produced  in  the  middle  and  slightly  sinuate  !<■:- 
hind  the  eyes,  at  the  aides  almost  straight,  strongly  margined,  buae  bruadljr 
rounded,  finely  margined ;  ft^nt  angles  rectangular,  hiud  angles  obtnM, 
rounded  at  lip;  surface  alutaceous,  strongly,  sparsely  aud  unequally  punc. 
lured-  Scutellum  shining,  impuuclate.  Elytra  regularly,  coarsely  punc- 
tate-striate,  slriffi  hardly  impressed  on  the  disc,  scutellar  stria  not  reaching 
the  middle,  interstices  sub-convex  on  the  disc,  convex  at  the  sides,  Hooly 
and  obsototely  punctulate.  FleunB  of  thorax  and  proaternum  snuvilh. 
sli)uing,thG  latter  not  margined  between  the  coxK;mesoteruuin  not  visible, 
metaslernam  short,  smooth,  shining,  strongly  narrowed  each  side  and 
eraarginaled  by  the  middle  aud  bind  co.\ee,  anteriorly  margined  by  a  n>w 
of  coarse  punctures,  posteriorly  each  side  with  an  impressed,  feebly  punc- 
tured line,  lateral  marginal  luie  impunclale,  medial  line  very  fine,  tiAe 
pieces  opaque,  impunctate.  First  and  seccnd  ventral  segment  sliining. 
sparsely  punctate,  the  remaining  segments  less  shining,  alutaceous,  punciu- 
late.    Posterior  femora  strongly  incrussale. 

Crotch.  Proc.  Acad.  Nat.  Sc.  Phila.,   1873,  74. 

Sumter  County,  four  specimens.  Distinct  by  the  form  of 
the  body,  and  by  the  diameters  of  the  underside  mentioued 
above. 

36.  ChsetocDenia  qiiadrlcolliN,  n.  sp. — Ovate,  less  canv«x, 
shining,  above  icaeous,  head  and  thorax  often  brassy  ;  antennte  and  Uv* 
bright  testaceous-red,  hind  femora  more  or  less  infUacate.  Head  prominent 
oblique,  deeply  transversely  impressed  in  front,  not  very  wide  betweeo 
the  eyes,  ocular  huIcL  connected  by  a  transverse  impression,  which  la  fomt- 
form  in  the  middle  ;  very  finely  alutaceous  with  a  few  scattered  puuctnrm; 
eyes  smaller,  eonvex,  labrum  with  a  transverse  row  of  punctures  In  ttom : 
Hntennfc  slender,  last  Joint  infkiscate  at  tip.  Thorax  large.  leas  oonvax, 
twice  as  wide  as  long,  a  little  wider  in  tronl  limn  at  base,  on  the  eides 
slightly  rounded  and  distinctly  margined,  base  rounded,  finely  margjtted  : 
front  angles  moderately  deQexed,  thickened,  hind  angles  distinct,  ubtUM  ;. 
surface  more  or  less  distinctly  alutaceous,  sparsely  punctulaie.  BoiUelluiu 
sntall,  shining,  itnptmctate.  Elytra  at  base  evidently  wider  Uuu)  tho 
thorax,   not  acuminate  at  a|)ex,  regularly,  moderately  coarsely  puoctKte- 
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sirlatc,  aciitpllar  aim  not  reachiag  Die  middle,  ia1erBiici:s  smootb.  sub- 
ojtivux.  Buuentli,  block;  upipluura:  of  iliorax  shloing,  impuncMte,  pro*- 
ti'nium  riKiraely  [lUQCtata,  somt^times  -wiMi  a  smooth  xpace  in  the  middle, 
marginud  ln'iwecn  tbn  front  coxa-,  nieaijstcrnum  visible,  declivoua,  meta- 
j  sii^mum  mndcmtely  limg,  eraiwlli,  sliiniug,  hiud margin  almoHt  straight  and 
mil  emarginal^  by  tht'  lilnd  coxw,  murginHl  lino  feebly  panclulat*  in  front, 
simple  bcliinil  nnd  at  the  sides,  aide  pieces  opfMiiie.  abdomen  often  alut«- 
RToas,  firet  aud  Becunii  wgmeul  shining,  sparsely  pnnclate,  the  remaining 
B«£inenl5  kss  shining,  piinctillate.  Jlind  femora  moderately  incraasnte, 
more  or  leu  itifusvnCe,  sonietinius  entirely  testaceous.  Length  1.55-1.75 
mm.;  .08 — .075  inch. 

Enterprise  and  New  Smyrna,  many  specimens,  iu  May  and 
Jane.  TLis  species  has  exactly  the  aajteet  of  a  small  (Jrrpi- 
dodira  and  ir  distinguished  by  its  less  convex  form,  by  the 
quadiiite  tliorax.  which  is  much  narrower  at  the  base  than 
the  elytra,  and  by  the  form  of  the  metasternum.  The  sculp- 
ture of  head  and  thorax  is  subject  to  variations  as  in  the 
«tlier  species;  but  the  form  and  sculpture  of  the  aterna  ap- 
pear to  offer  more  reliable  characters. 

3V.  Hicrorhopala  floridana,  n.  sp.— Elun^te,  parallel  at  the 
asidM,  m<HlBnit«ly  shining,  uniformly  black ish -blue.  Heatl  sculptured  as 
in  M.  r.ya»fi.  ai-rond  join!  of  antenna!  aa  long  as  wide,  third  joint  a  little 
Inni^r.  Thorax  at  base  but  little-  wider  Ihaa  long,  narrowed  in  fronl, 
%.nini>v«rBcly  nonvex,  at  the  aides  altuonl  straight,  base  lohnl  in  the  middle 
a«jid  etrungly  sinuate  ijacb  side,  iinleriur  angles  acute,  prominent,  (loslerior 
^Ulgle»  ohtiise ;  very  coarsely  punctured  and  in  some  sjiecimcns  with  a  line. 
i  mpresBcd  median  line.  Elytra  with  eight  regular  rows  of  very  coarso 
KXinctiircH,  alternate  intorslicos  evidently  carinate.  Prnaternum  with  coarse 
K>Utl<^urea.  roelasteruum  punctate  at  the  sides,  abdomen  sub  opui]ne,  indis- 
*-jivcily  punctnlatc.     Length  3.7.1-4.5  mm.;  .15-.I8  inch. 

Differs  from  M.  cijanta  by  its  narrower  and  more  elongate 
fforni,  k'38  transverse  thorax,  and  by  the  costate  elytra.     One 
I    ^jiecimen  is  almost  pure  black  above. 

H^H^umter    connty,  many  s|)eciniens,  also  found  in   Tampa 
^^^k  Enterprise. 

^^^BD.  itronsjrliiiiii  anthrax,  n.  sp.— Sub-apaiiue.  deep  black,  and 

J    '^kvily  Ibe  lust  Joint  of  antenna'  yullowish.     Head  foniied  as  in  S.  lenvieolUt, 

"^merlnrly  sparsely  and  finely,  piisterinrly  morestnmgly  and  densely  panctn- 

;  aniunmt!  slender,    Tborai  at  base  a  little  wider  than  long,  at  llie  sides 

y  rounded  anteriorly,  [mrallel  posteriorly,  base  feebly  sinuate  mch 

ingles  rounded,  hind  ani;le9  ri'dnugular.  ni'tdenaoly  puQclulale, 

It  gmorsd,  basal  margin  less  thickened  tUau  in  S.  tsnuieoUa.     Elytra 

;.  AKEH.  FBII,US.  »0C,  SVII.  101.  BT.      PltlSTBD  APRIL  19,  1878. 
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with  eight  rows  of  coarse  punctures,  the  inner  two  Btrin  sub-impressed, 
interstices  hardly  convex,  impunctate.    Length  18.50  mm.;  .54  inch. 

One  specimen  from  Enterprise; 'another  from  the  same 

locality  is  in  the  cabinet  of  Dr.  LeConte ;  lives  on  dead  oak 

twigs.    Of  the  size  of  S.  Unuicolley  but  less  convex  and  easily 

distinguished  by  the  sculpture  of  the  elytra. 

81.  Hymenorufl  dorsalis  Zimm.,  MS. — Elongate-oral,  sub-im- 
pressed, above  sub-opaque,  with  sparse,  long,  sub-erect  pubescence,  beneath 
shining,  piceous-red.  antennae  and  legs  red,  elytra  black,  broadly  red  at  hase. 
Head  strongly  and  sparsely  punctate,  angulated  each  side  in  flront  of  eyes, 
which  are  larger  and  more  approximate  than  in  any  other  species  bo- 
fore  me,  an  ten  nee  stout,  two- thirds  as  long  as  the  body,  outer  Joints 
more  than  twice  as  long  as  wide,  last  Joint  of  maxillary  palpi  with  the 
apical  side  decidedly  longer  than  the  external.  Thorax  at  base  almost 
twice  as  wide  as  long,  semicircular,  finely  margined,  base  feebly  lobed  in 
the  middle,  hind  angles  rectangular,  moderately  strongly  not  densely 
punctured.  Elytra  punctate  striate,  striae  hardly  impressed  with  the  punc- 
tures finer  than  those  of  the  thorax  and  not  closely  placed,  interstices 
fiat,  finely  and  sparsely  punctulate ;  the  red  color  occupies  not  quite  erne- 
third  of  the  length  of  the  elytra. 

Tampa  and  Enterprise,  two  specimens,  beaten  from  old 

palmetto  leaves.     Distinguished  from  the  other  sub-opaque 

species  by  the  hirgcr  eyes,  by  the  not  dense  punctuation  of 

the  thorax,  by  the  sculpture  of  the  elytra  and  by  its  color. 

32.  Isomira  valida,  n.  sp. — Elongate-oval,  convex,  piceous,  less 
shining,  with  moilenitcly  dense  sericeous  pubescence;  antennae,  palpi,  tibiae 
and  tarsi  dark  red.      Head  densely  panel ured,  eyes  very  large,  coarsely 
granulated,  much  less  widely  separated  from  eacli  other  than  in  /.  4-«/ria^a, 
antennie  slender,  more  than  half  the  lengtli  of  the  body,  second  joint  not 
quite  half  as  long  as  the  third,  the  latter  as  long  as  each  of  the  following 
joints,  last  joint  of  maxillary  i^alpi  less  broadly  triangular  than  in   f.  4- 
striata,  apical  side  shorter  than  the  external,  inner  side  straight.     Thorax 
twi(re  as  wide  iis  long,  on  the  sides  strongly  nmnde^d,  and  strongly  narrowed 
from  base  to  apex,  base  slightly  sinuate  eacli  side,  finely  margined,  hind 
angles  rectangular  ;  densely  ])unctate,  in  front  of  tlie  scutellum  with  a  short 
smooth,  impressed  median  line,  b:vs.il  impressions  feeble.     Elytra  at  base 
twice  as  wide  as  the  thorax,  and  tliree  and  a  half  times  as  long,  densely, 
less  fmely  punctulate,  punctures  forming  transverse  rugosities,  obsoletely 
striate-punctate,   the  two  inner  stria?  impressed  behind.     Epipleune  of 
thorax,  pro-  and  mesosternum  densely  rugosely  punctulate,    mctastemunL 
strongly  punctured,  posteriorly  smooih,  shining;  abdomen  densely,  finely 
punctulate.     Length  r». 75-7.50  mm.;  .27-. 30  inch 

Enterprise,  four  specimens,  found  in  May,  under  old  leavea. 
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rger  and  broader  than  1.  quadristriaUi,  with  the  eje8 
larger,  the  thorax  wider,  more  arcuate  on  the  Bidee, 
;n(  denser  and  stronger  punctate  with  the  stris?  on  the  disc 
ident,  undereide  less  shining,  more  densely  punctate. 
The  elytra  are  in  fact  regularly  striate-punctate,  but  the 
atriie  are  not  impressed  and  the  fine  lines  of  punctures  are 
fused   by  the  equally  strong  puuctuation  of  the  inter- 


_  Xjrlophilusquercicola,  n.  ep.— More  elnngniethnn  any  other 
•pedtsa  Iwfori!  me,  hnving  llio  nppcitrance  ata  small  Anlhieua.  Beail,  with 
tile  eyes,  a  little  wider  tlian  the  tlioDtx,  convex  heliiDi),  piceoua.  finely,  not 
deowiy  pubescent,  minutely  and  apiirsely  puneiiiluie,  eyea  widely  scpa- 
ntcd,  not  oblique,  antenna  red,  longer  than  head  and  thornx,  with  oioder- 
uely  loug,  soft  puliBscence,  in  termed  iale  joint*  longer  than  wide,  outer 
Jnlnts  AB  long  na  wide,  penidtimnlc  joinlii  mihtran averse,  termiDal  joint 
bjacit.  lurg^er  tliivn  the  preceding,  ovate,  aciimioale.  Thorax  aa  long  w 
wide,  nl  the  sldea  ronnded  anteriorly,  a  little  narrowed  behind,  base 
Atnltclit.  hind  an  git's  oliluw,  disc  modomicly  convex  wllh  an  obsolete  im- 
pression cath  side  in  the  ml^ldle,  without  Imsal  iinpreasion  ;  snb-opoque. 
il^  pubescent,  niinulety,  sparsely  punclalulc ;  color  variable,  testaceous 
".ess  black  in  front,  or  entirely  testaceous.  Elytra  at  hsse 
It  twice  Ma  wide  as  the  lliomx.  elongitte,  parallel  on  the  sides  ;  on  tlie 
ilerlorly  depressed.  aub>opai]UC,  slutnceous,  moderately  strongly,  not 
iwly  punctate,  Bm:)Olli  at  apex  ;  whitish  pubesceat.  testaceous,  hu  in- 
i]«flnit«  circum  scutellnr  spot,  q  Urge  spot  each  side  hcblod  the  middle,  the 
•p«x  and  sometimes  the  side  mnrgins  black ,  tlie  black  color  of  tlie  aiwx 
Mcends  itlong  the  sniurc.  The  pubescence  is  sparse  on  the  black  and  dense 
teslAccous  parts.  Beneath  rufous,  pubeweul,  sub<opnquc,  punctate, 
often  blockish,  Impunctata;  legs  testaceous.     Length  1.75  mm.; 


lampa,  seven  specimens,  on  oak  shnibs,   in  April.     I  do 
t  [(Orceive  any  sexual  characters. 
.  XjrlopUllllHpfinoidea,  n.  sp.— Piccoua,  sab-opaque,  sparsely 
Head,  with  the  eyes,  wider  than  Ihe  llioni:i,  immersed  in  lh« 
thorax  almost  as  fur  sa  the  eyea.  ueok  and  hind  margin  of  head.  tliereFore, 
It  visible  :  front  lint  little  convex  iranaversely  :  Unely  and  densely  punc- 
iMe,   «y.e«  large,   oblique;  antennn  slender,  twa<tlilnls  as  long  as  the 
\  wUh  long,  stilT pubescence,  pale  yellow,  third  and  fourth  Joint  more 
■  twice  u  lung  as  wide,  the  outer  Joints  still  longer  ;  last  Joint  as  hmg, 
B4  llltio  wider  ihan  the  preceding,  obtusely  rounded  nl  tip,  iufUscato. 
B  long  as  wide,  quiidmte,  very  convnx  tr-insvursely,  not  rounded 
iitridM,  front  m-irgin  straight,  bs^o  rounded,  ofAqno,  densely  and  flnely 
;  spursttly  wbitisli  puhuacent.   tlio  margins  and  lateral    vitta 
feialila  more  densely  pubesceu I.  upper  sur&ce  uneven  with  tome  shallow 
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indeflntte  imiiroBsions,  wilh  no  distinct  hiiMl  impression  ;  color  plcwi^c^ 
base  and  apex  reddish.  Elytra  olifung.  »t  base  twice  as  wide  as  Ibo  thor — = 
parallel  al  Ihe  sides,  soniewhat  sbiniiig,  oiiarser  and  leas  densely  piiDdtt  z 
Iban  Lite  thorax  :  Dear  the  base  with  a  reddish,  angulaied,  Whitish,  )uiI^jji 
cent  fascia,  near  the  apex  wilh  several  other  whitiahpubeseenl  spot*,  wl»  S 
form  Iwo  interrupted  rascire.  Beneath  pii:eou5 :  Btf  raa  apaijiic,  Qnelj  put9« 
oent,  densely  punctulatc  ;  abdomen  glabrous,  shining,  al  bnee  nwrwlf. 
tip  finely  punctulate.  Front  k'gs  and  all  the  tibiie  palf.  int«nnv4Ji»l 
ftrmoru  infiiscate  al  base,  hind  femora  picecua.     Length  1,5  tiini. ;  .OA  intrMt 

Enterjirise  and  New  Smyrna,  two  sjiecimens,  "m  whii^h  1 
do  not  see  eexual  characters.     This  spedes  baa  the  appeiir- 
ance  of  a  small  Ptinus,  and  la  distingnisbed  at  once  from  all 
Bpeciea,  except  the  X.  ventrii  Jec,  by  the  fnrm  of  tlie  hesd. 

The  latter  species  has  the  i,^  still  more  immersed  in  the 
thorax,  tbe  eyes  toucbinj;  the  iront  margin  of  the  tbottff 
bnt  ie  otherwise  quite  distinct  from  X  ptinoides. 

3S.  GIlpa  liferoglypblca.  n.  ep.— Elongate,  cuDeiforoi.  hlack. 
head  anieriorly  dcnsoly  covered  with  yellonlah  clnerauiu  puboHOIiMr 
posteriorly  more  sparsely  piibeac^ent,  hind  margin  fringeil  with  dneniM 
pubesceoce  :  antenau>  fVom  the  fourth  Joint  broadly  anrmlR  ;  mullWT 
palp]  teslHceoiis,  upper  edge  black,  last  joint  very  broadly  securjfonu.  6*- 
niiical  edge  not  hollowed  out.  Thorax  transverse,  at  apex  produoed  in  t^ 
Qiiildle,  Imsal  lobe  rounded  ;  densely  punctulnte,  cinereo-pubesceut.  *'!* 
the  usual  blaclc  spots.  Scutellum  rounded  triangular,  densely  «lii'>'^ 
jiuhusL'cut.  Elytra  opaque,  densely  punctured,  grayish  pubescent :  tMB 
wllh  n  uiirrowed  anguluted  line,  which  begios  at  the  scutellum  tnd  e«^ 
at  the  side  margin  a  little  before  the  middle,  resembling  rudely  Ihe  tEO" 
n  on  llic  left,  and  on  the  right  elytnm  the  same  figure  reversed,  anil  wi*' 
narrow  ohiiijuc  fascia  at  the  apical  third,  cinem- pubescent  Ben^'l' 
densely  cinerco-pubescehl ;  anterior  femora  pale  tostaceons,  Wftck  « liP' 
nnal  style  long,  rnfinnle  above,  at  the  lip  emarginalc,  and  densely  eiwr*- 
pubescent,  fifth  ventral  segment  longiltidinally  excavated.  Length  H'^ 
11.25  mm.;  ,43-.4ij  inch. 

Enterprise,  four  specimens  in  May.  lu  one  specimen  tw 
jfenultiinate  joint  of  the  maxillary  palpi  is  fringed  intern- 
ally with  dense  whitish  )jubescence;  this  is  probably  the '■ 
I  have  not  been  able  to  compare  this  Hpeciea  with  G.  hUaf^ 
which,  Hccording  to  the  description  given  by  Dr.  LeCon" 
(Proc.  Ac.  Nat.  Sc,  Phil.,  1862,  p.  40),  has  the  last  joint  rf 
tbe  iimsillary  palpi  hollowed  out,  and  which  has  different 
miirkiiijjs  on  the  elytm.* 

■  111  four  speclmena  of  <;.  ftiinna  exnmlnKl  the  .iLli  ventral  segment  Is  o<*  W 
gituillnally  Impressed.  Lbc. 
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p.  DyiKhlrlitS  falciKCl')  ■>'  s|>. — Ruth er slender,  blar^lc,  veryshtning, 

d  8liglit  brown- metal  lie  linge  ;  pulpi,  antennip  and  legs  ferrugiuous. 

Bejiil  HOioolIi,  coQTex,   willi  the  (VdqUI  and  tronverae  imjiri^Bsinns  deep ; 

rroat  1^lln«t<^   with   Bmiill,  aculo   luleral   anglcB.     Eyes   convex,   pruu- 

incut,  ns  asual.    Prolhnrax  about  ns  wtde  as  long,  rounded  on  tlie  aidea. 

towed  in  front,  Inteml  Impressed  line  not  eonlinued  lo  tlie  base.  Elytra 

b  tine  cooraely  punctured  at  liase,  gntdunlly  becoming  finer,  oblltw- 

it  Blwitt  ihrue-rourtliH  of  tlie  length  ;  lip  wiib  faiitl  traces  of  striie,  and 

ir  large,  obliqun  impression,  representing  the  end  of  the  Tcb  stria. 

pi  llbiw  Willi  a  aniiill,  acute  tooth  abuvu  the  apicvt  prolongation,  which 

ftight  iind  slender ;  apical  spur  very  long  and  strongly  curved.  Lcugtb 

.13  inch. 

^mpa  and  Lake  Harney;  received  also  from  Dr.  Emil 
iSDdcl.  This  species  is  not  as  slender  ns  D.  tcnninahix,  but 
■oportioned  like  D.  anafis,  from  wliich  the  cbaraetora 
given  above  easily  diatinguiab  it.  D.  curvispinus  Putz.,  is 
described  as  having  the  apical  apiirof  the  front  tibi»  curved, 
but  it  is  otherwise  quite  distinct  by  the  ferruginous  color, 

Kby  the  striro  of  the  elytra  not  obliterated  towards  the 
Tlie  pnescnteliar  puncture  in  this  species  is  large,  and 
dnrsal  [mnctures  usually  seen  on  the  3d  interspace  are 
apparent. 
OMOta  Iriflttatn,  n.  sp.— Elongate^  depressed ;  bright  ruro-tes- 
a»,  itilnirig.  lleitd  narrowed  and  niunded  behind  the  eyes,  Hat,  with- 
out Impresiiiins ;  edges  larger  and  more  prominent  than  usual.  Pnittaorax 
not  as  wide  as  Ibo  hcnd  with  the  eyes,  longer  than  wide,  narrowed  Irehind, 
aides  mttnded  la  front,  then  sinualo  to  tbo  basal  angles  which  are  not 
led.  nod  sliglilly  divergent ;  »U\e  ranrgio  reflexed,  nut  very  narrow, 
'  line  Hae.  liana)  impreasions  small.  Elyira  wider  than  the  iinitliontx, 
;  iruniMK  at  lutsu.  «uniewhat  obtlqucljr,  broadly  iruncnU)  at  tip.  flat, 
nrgin  rcflcxcd,  striw  composed  of  very  fine  punctures ;  ornamented 
Oonnua  stilnml  black  airitxti  and  u  Hiib-niargiaal  oav,  which  ex- 
tiUmg  the  apical  truncniure  to  meet  the  sulurai  one  ;  tlin  latter  ex- 
(0  the  2(1  nrin,  and  behind  the  middle  is  slightly  dilatod  for  one- 
tka  length  to  rnkch  the  4rh  stria.  Beneath  uniform  ruro-lcslAcetius. 
m.;  .80  Inch. 
>,<]nllocted  by  Mr.  A.  Bolter,  of  Chicago,  to  wliom 
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I  am  indebted  for  two  specimens.  This  beaatifal  speciee  is 
easily  recognized  by  the  peculiar  coloration.  I  have  referred 
it  to  Onota  Chaud.,  because  the  4th  joint  of  the  tarsi  is  broad, 
and  deeply  bilobed,  and  the  claws  are  pectinate.  The  teeth 
of  the  claws  are  only  four  in  number,  and  are  much  larger 
than  in  the  other  species.  The  tarsi  are  glabrous  on  the 
upper  surface.  The  last  joint  of  the  maxillary  palpi  is  cylin-y 
drical,  slightly  oval,  and  more  than  twice  as  long  as  the  pe- 
nultimate joint ;  the  last  joint  of  the  labial  palpi  is  oval, 
pointed  and  somewhat  flattened.  Mentum  not  toothed.  It 
is  by  this  last  character  that  it  mainly  diflbrs  from  CaUida^ 
with  which  it  agrees  in  having  two  bristles  near  the  tip  of 
the  ligula. 

8.  Platyniui  floridanus,  n.  sp. — ^Dark  green,  shining,  slightly 
bronzed,  antennae,  legs  and  under  sarfaco  piceoos- black.  Prothoraz 
scarcely  longer  than  wide,  sides  broadly  rounded,  and  finely  margined ; 
apex  emarginate,  front  angles  slightly  rounded ;  base  broadly  sab- trun- 
cate, oblique  towards  the  side  angles,  which  are  obtuse  and  almost 
rounded ;  basal  impressions  rather  long,  not  punctured ;  dorsal  line  ex- 
tending to  the  posterior  transverse  impression,  which  is  faint.  Elytra  one- 
third  wider  than  the  prothomx,  emarginate  at  base,  obsolctely  sinuate  at 
tip ;  strite  fine,  but  well  impressed,  not  punctured  ;  interspaces  flat,  3d  with 
usually  6  small  dorsal  punctures,  the  1st  and  2d  adjacent  to  the  3d  stria,  3d 
and  5th  njion  the  interspace,  4th  and  Cth  adjacent  to  the  2d  stria.  Hind 
tarsi  with  the  Ist,  2d,  and  3d  joints  broadly  grooved  on  the  outer  side. 
Length  9.6  mm. ;  .35  inch. 

Capron  and  Lake  Harney,  abundant.  This  species  is 
closely  related  to  P.  californicus^  and  differs  only  by  the 
hind  angles  of  the  prothorax  being  much  less  distinctly  de- 
fined; in  fact,  almost  rounded.  The  size  is  usually  larger, 
so  that  the  smallest  individuals  of  P,  Jioridanus  are  equal  to 
the  largest  of  ea/(/brn/cM5,  but  this  is  a  character  of  small  im- 
portance.    Closely  allied  to  these  two  is  the  following: 

4.  PlatynuN  texanun,  n.  sp. — Less  shining,  with  a  green -metallic 
reflection.  Antennae  black ;  under  part  of  Ist  joint,  palpi  and  legs  testa- 
ceous ;  knees,  tarsi  and  tips  of  tibia?  black ish-piceous.  Prothorax,  as  in 
P.  jioridanus,  except  that  it  is  a  little  wider  than  long.  Elytra  simi- 
larly striate  and  punctured,  but  with  the  stria;  a  little  deeper ;  epipleune 
testaceous,  under  surface  black.  Groove  of  the  outer  side  of  the  hind  tarsi 
on  the  joints  1-3  deep     Length  D-10  mm. ;  .35-. 40  inch. 


^bnndftiit  in  Texns.  For  a  good  set  I  am  indebted  to  Mr. 
Q.  W.  Bett'rage,  of  Clifton,  Boeqiie  eounty. 

Several  new  ejxioiea  of  Loxmulrua  were  collected  in  Florida 
by  Messrs.  Schwarz  and  Uubbard,  and  full  seta  of  previoasly 
known,  but  rare  species  were  obtained.  Under  these  eJr- 
cnmstancee, though  I  cannot,  without  reference  to  types  con- 
tained in  Baron  Chaudoir's  cabinet,  prepare  an  exhaustive 
synopsis  of  the  genus,  the  iollowing  table  of  the  differences 
between  the  species  I  have  examined  may  be  found  useful: 
TabU  of  Speeiei  "f  Loxandrub. 
e  margin  of  pmtLorax  cxplnnatc  And  reflexed  towards  the  hind 
t,  which  sre  entituly  rdiindvd  Into  tJie  baae  HDd  aides ;  antcann  and 
II  rufo-piceous,  legs  diirk  :  (simcim  large  ami  middlf  shed). 

e  margin  of  pruiboraa  not  explnnnie  townrda  the  hind  angles, 
«  not  reclaogulor  ;  (ap«de8  large  nnd  iiuall). 

B  margin  at  proElinnis   not  cxpluuate  towards  the  bind  angles, 
e  rectangular  ;  (sppcies  smnll). 
A. 

vsjiecics  (kngth  13.3-10  mm. ;  .Hi-AO  inch) 3. 

■ller  epcdcs.  with  hind  luiglea  of  protlioniK  leas  broadly  rounded 

li  10-7,8  mm.;  .40-,3l  inch) 3. 

e  ranrgin  <if  prottinrax  broader  and  more  distinctly  reHexcd  totrards 

base ;  elytra  wltli  more  finely  piinciiilate  strite,  Iridescent  reflec- 

nos  ItiBt  brilliant 1.  teSexna,  n.  sp. 

I  margin   of  protborax   less  definitely   limllcii   lownrda  the  base; 
ytni  with  less  finely  punctured  strire ;  irldesct-nt  reHi-'ctinna  very 

it. 2.  sapbTiiniu, 

nihoras  regukrly  narrowed  ftom  base  to  tip,  sides  tv-eljly  e\jilunute 

'b  iLe  liosc 3.  calathinua,  n.  sp. 

Otborax   but   aliirbtly  nnrniwed  In  front:   aides  more  distinclly  ei- 

«  towards  the  hose : 4.  Soridanua,  u.  sp. 

B. 
BCrepooiesClengtli  13-9.3  mm,;  .50-.37  inch) 2, 

II  ^lidea  (length  7. 7-5.8  mm.;. 3Z-.225incb) 4. 

II  dark. 3. 

y  brmginuus,  pnithorai  nider  than  long,  hind  angles  obtuse,  blunt 

ided  at  tip 5.  raotiu. 

[  wid«T  lUun  long,  hind  angles  slightly  ubitiKe,  not  at  all 

6.  brorloollla. 

X  vary  slightly  wider  than  long,  hind  imglen  rounded  at  the 

«  tip 7.  minor. 

niJl.  Dol  wider  than  luni;,  bind  angles  not  rounded 8.  enaUcna. 


4.  Legs  dark,  liitid  angles  nr  pntlliorax  not  rounded  :  ?lj-tm  wlih  *  n     '-- 

eutural  red  spcii  bvliind  Uiv  middle "f  nr     '  * 

LegB  durk,  liini)  nngbs  of  prutliDraK  rounded  at  tip  ;  vnrlva  wlih    ~* 
lega  brown- rurruginous,  »i?«m8  topassinBonBitily  to£.  mIoie,  .10.  a^— 3 

Lega  yellow,  liind  angles  of  [irmborax  luunded  at  tip II.  vcl^^ 

«.  Prcithorox  rounded  on  the  iides :  not  conspiculoUBly  wider  ttiubC^B| 

tttax.  , 

^.  Protbomx  rounded  on  tlie  sides,  coDBpicuouelj  wider  than  lonMf 

J-.  Protliorai  urairly  square,  hee  rounded  on   the  sidui  ;  ttntiiitti,  f^^ 

C. 

Lfgsdark,  i-lylral  slrim  fcelily  piinctnrcd IS.  rMtftnenltw  d.  sf> 

Lc.>gs  yellow,  elytral  siria'  coarsely  punctured I3.crenitnK 

5.  tioxandruit  rellexiu,  n.  sp. — Black,  verj-  sUiuing,  witb  IrilM- 
ceut  roScction.  Prothorax  wider  tlian  long,  feebly  eniftrglnale  U  apex, 
equally  feebly  rounded  at  basu,  sidvB  and  hind  angles  rounded  ;  «id«  mug)" 
reSexed ,  narrow  in  front,  becoming  mueli  wider  behind,  so  ae  lo  eoeail 
at  the  base  to  the  ImbuI  iinpre«8ions,  wliidi  are  linear  and  deep  ;  darwl  liw 
very  fine,  transverse  impressions  obsolete.  Elytra  not  wider  than  Ibr.  pn)- 
thorax,  strife  finely  punctured  in  flront,  d«ep«r  and  not  punctnred  b^M, 
antennte,  palpi  and  tarsi  piccous-brown.    Length  10-13  mm.;  .4O-.50iiKL 

Tampa,  not  rare.  Tbis  tiue  species  bos  miicb  resembUoK 
to  L.  saphi/rinHS,  which  occurs  in  LouUiana ;  but  on  coni- 
parieoD,  the  irideaceat  reflection  is  less  vivid,  tbe  prothorai 
is  le^  rounded  cm  the  side^,  the  broad  ]>art  of  (he  re^nvi 
aide  marjiiu  towards  'Jie  base  is  much  better  defined,  and 
tinally  tbe  elytral  striio  are  much  more  finely  punctured  from 
the  Imso  to  the  middle, 

li.  LoxaudruH  calathiiius,  n.  sp. ^Elongate -oval,  blacic,  tCT 
shining,  slighlly  iridcscunl :  tarsi  and  .tnleunie  pieeous.  the  latitr  vitli 
Joint!!  1-3<1.  nud  iwlpi  dark  ferruginous.  Proiliorax  wider  than  lon^  nradi 
niirniuer  iu  front  (ban  behind.  Iirondiy  rounded  on  the  sides,  whicii  in 
broadly  but  not  strongly  expUuatu  towards  the  base :  hind  angles  dii- 
lincily  rounded  at  tip,  basal  iiupn'ssions  linear,  as  usual  deep.  Elytra  ^>t 
the  siria'  Anely  hut  dislinelly  punctured.   Length 8.8-tO  mm. :  .35-.40  iocb- 

Tampa,  Florida ;  not  common. 

1.  l.oxaudrUH  floridanuN.  n.  sp. — Blacli,  very  abining,  irida- 

reul :  anlennie  ;inil  k-gs  piroims  or  bliU'kisli,  base  of  the  former,  pftlpi sad 
tarsi  ferrui^inous.  Prothorax  wider  tiuiu  long,  scarcely  narrower  iallnal 
Itiau  ai  lia»i\  sides  rounded,  liroudly  but  slightly  explanatc  towsidt  lb* 
base  ;  hind  angles  obtuse  and  more  rounded  at  tbe  lip  than  ii 
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J  iropre»8iuD8  linear,  not  very  ik-L-p.     Elytm  iviili  ilie  mri«  feebly  anu 
My  inuicLiilati.'.     Length  7.4-8.5  mm.;  .29-.33  inch. 

^tpron  aurt  Enterprise;  abuii<Iarit.  Varies  in  color  acoord- 
;  to  maturity,  ao  that  the  tibite  and  sides  of  the  thigns 
>  become  yellow-brown.  In  Home  speciuiens  the  sjiloa  of 
B  protborax  are  less  distinctly  explanate,  and  aucb,  except 
eir  larger  aize,are  difficult  to  distinguish  from  L.  agilis. 

ndrus  rectangnlus,  u.  sp.— Bliick.  very  shining:  slightly 
intennie  xnd  logs  plceous,  or  biiickisli.  PnithorAK  widerthan 
,  slightly  nnrrnwer  iit  tip  tlidn  nt  Imse.  b1<Ics  munilud.  not  siDUatu 
Lnd,  hind  anglt^x  rucungultir,  not  sX  ull  rounded  ;  side  mftrgin  mure 
tdly  retteied  towards  the  bnw,  sides  nut  cxpUnnte  ;  bnse  with  u  few 
lend  pUDctares.  impreMJona  iinenr.  deep.    Elytra  dielioctly  wider  than 

>x,  slrln  ncii  |iunctured.     Length  0.5  mm.;  .35  inch. 

intei^iriae,  May;  rare.     This  species  and  crenaluB,  by  hav- 

?tra  wider  than  the  prothorax  resemble  in  form  certain 

11  and  Beiiibidia.     There  are  but  two  epeciniens  before 

;  in  the      the  elytral  strife  are  much  deeper  than  iu  thed^ 

.  Seleno|ihoru«  exi-iwiiH,  n.  ap.— Oblong.  wnu^iuH,  sul>-deprmaed ; 

eiiniE  picroua.  Srsl  joint  of  nDlennic  ferruginous.  Prollioms 
rkSKrly  Iwicu  iks  wide  ua  lung,  rounded  un  Ibe  sides,  whicli  are  finely  mnr- 
fSinod.  u  little  nnrrower  at  base  than  at  lip  ;  hind  angles  rounded,  basal  im- 
a  aliallow,  not  punctured.  Elytra  deeply  ainimte  at  tip ;  humeri 
Inded,  Btriiu  line,  inlersiiacua  flat ;  punctures  of  the  tlirce  series  rather 
'  ■  And  cunapicuouf.     Hind  tarsi  long  and  slender.    Length  S.5  mm.; 


lUtliern  Florida,  Dr.  Palmer,  3  specimens.     Of  the  same 
form  and  characters  as  iS'.  fuliuis,  from  which  it  differs 

the  punctures  of  the   three  elytral  series  being  much 

Urger,  and  by  the  hind  angles  of  the  prothorax  more  obtuse 
and  tiior«  rounded.  The  outer  interspaces  of  the  elytra  are 
not  all  puuctulate. 

nrdroporun  nemlnulunii  n-  ap.— Broadly  orate,  obliquely 

behind,    rounded   in  t>ont,   not  very  cnnves  ;   rufo.teetnc«oiiB, 

Prolhorax  scureely    pcr(.'eplji>ly   punctuiate,   with   a  Sae  nliorl 

t  oneb  side,  which  does  not  extend  upon  tlie  elytra ;   the  latter 

though  distinctly  punctuiate.     Beneath  sparsely  but  strongly 

Length  1.3  mm.:  .1)5  inch. 

iDlerprifle,  one  specimen.     Of  the  same  size  as  JI.  ijranumy 

very   ditterent  by  the  body   being  strongly  narrowed 

IOC.  jkXEU.  fUiLOH.  soo.  svii.  lOL  2u.    i-Ki.txBD  Aran.  IS,  18T8. 
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behind  the  middle,  and  pointed  at  the  posterior  end.  Differs 
also  from  all  previously  known  small  species  of  the  United 
States,  by  the  thorax  having  a  very  short  basal  stria  not  con- 
tinued on  the  elytra. 

11.  Dineutes  angu§tus9  n.  sp. — Narrower,  smaller  and  more  con- 
vex than  D.  discolor,  elongate-oval,  slightly  narrowed  in  front,  bluish- 
black,  with  slight  metallic  gloss.  Prothorax  very  little  wider  than  the 
head,  sides  straight,  slightly  oblique,  transversely  very  convex.  Elytra 
sparsely,  finely  punctured,  stria?  obliterated  ;  sides  feebly  and  narrowly  ex- 
planate,  scarcely  undulated  near  the  apex,  which  is  (?)  obtusely  pro- 
longed. Under  surface  and  legs  rufo-testaceous.  Length  9.5  mm. ;  .375 
inch  ;  breadth  4.5  mm.;  .175  inch. 

Three  females,  collected  by  Dr.  Palmer.  The  marginal 
line  of  the  front  margin  of  the  prothorax  is  less  interrupted 
in  these  specimens  than  in  D,  discolor^  but  I  do  not  think 
this  a  character  of  any  value. 

Table  of  Species  of  Ochthebius. 

The  number  of  species  of  Ochthebius  in  our  fauna  has  increased  to  such 
an  extent,  that  the  recognition  of  the  three  now  species  collected  by  Mr. 
Schwarz  would  be  facilitated  by  the  description  of  those  from  other 
parts  of  the  country.  The  following  table  contains  those  which  I  have  been 
able  to  examine  : 

Prothorax  much  wider  tluin  lonir,  strongly  rounded  on  the  sides,  disc 
strongly  puncturod  and  deeply  channeled 2. 

Prothorax  much  wider  than  long,  disc  lobed  at  the  sides,  discoidal  im- 
])ressions  foveate,  dorsal  channel  deep. 5. 

Prothorax  sub-quadrate,  less  rounded  on  the  sides 8. 

2.  Prothorax  with  deep  disccudal  imi>ressi()ns  each  side  of  dorsal  channel; 

pellucid  margin  suddenly  dilated  inwards  at  the  base 3. 

Prothorax  with  discoidal  impressions  faint  or  wanting  ;  pellucid  margin 
slightly  wider  towards  the  base 4. 

3.  Discoidal  imi)resslons  united,  forming  a  groove  each  side  of  the  dorsal 

channel,  sides  of  disc  of  prothorax  curved 1.  puncticollis. 

Discoidal  impressions  separate,  sides  of  disc  of  prothorax  curved 

2.  discretua,  n.  sp. 

Discoidal  impressions  sei)arate,  sid(*s  of  disc  of  prothomx  straight 

3.  rectus,  n.  sp. 

4.  Lateral  impressions  large  and  bnxad,  discoidal  ones  wanting 

4.  cribricoUis. 

Lateral  im])ressions  smaller,  discoidal  small,  faint 5.  attritus,  u.  sp. 

Lateral  inipressions  small,  discoidal  wanting 6.  simplez,  n.  sp. 
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,    Prothornx  shining,  el.vtml  alrifc  usually  couiposed  of  dislJint  punclures.S. 
Pmtliomic  less  shining,  i-lylriil  atriie  orBmn!!,  k'sa  dialnnl  pLnc1iirps..7. 

t>  Elyim  wilL  BtriiE  of  small,  eloae-sel  punctures,  not  pflaced  bi^liinfl 

7,  tubarculatus,  n.  sp. 

ElyUa  wilb  strife  of  Inrge,  distant  puncturBs.  offacnd  bpliind.8,  nltldtu. 

£1ytm  mare  canvex  und  more  oval,  strisi  cRiii'^d.  .9.  Ifevlpaiuila,  n.  sp, 

■  Uiacof  prutliomicloliGd  beliind  the  front  aogles..  .10.  foveioollia.  n.  sp, 

'  Disc  or  proihoras  not  loited  beliiud  the  front  angles 

11.  benAfooBiis,  n.  sp, 

L  PmUtoras  witb  ilorsal  cliannel  fine,  intBtruplect,  or  obsolete 9. 

Pratlinrax  with  dorsal  channel  deep,  entire 10. 

i  Diecoiilnl  impreasious  of  prothorait  forming  sinuate  lines;  dorsiil  line  iii- 

terrnpted 13,  aculptus,  n.  sp. 

I  Oiscoldal  ImprewioDB  rague,  connected  transversely  :  dorsiil  line  i>h^ij- 

lete 13.  Holmbergl. 

I  I>lscoidal  impressions  forming  floo,  sinuate  Hues ;  doranl  line  Hul-,  uIj- 

brurlnlLtl  al  each  cod 14.  Uneatns. 

L  Dlacoldal  iinpressione  deep,  not  continent,  proihorei  more  tninsverse. 
•nd  (beMr  punctured  (reverts  towards  No.  l; 15.  [nteimptiu. 

-  Ochlbebluil  discrelUfl,  n.  sp.— Dull  brown ish-bronj^e,  elong- 
k'0*>t,  miHlcmtcly  convex  -,  head  with  alrnngly  Impressed  froutul  suture  ; 
LUI  sparsely,  hind  purt  cuursely  punctured,  with  two  lurge  foveie,  and  a 
«cnall  posterior  impression.  Prothorajc  twice  as  wide  iis  long,  much 
Cciuudcd  on  the  siilvs.  pellucid  margin  very  narrow,  dilated  inwards  at 
iMwe  ;  disc  grEEnlsh-broDse,  strongly  punctured,  deeply  channeled,  with 
(vru  dei.'p,  obloDg  impressions  each  side,  and  another  halfway  lo  the  lat- 
orsl  margM,  Rlylm  bnt  slightly  wider  than  the  prothorax,  stris  deep, 
closely  punclured,  Taiaier  and  nearly  ohilieraicd  at  lip.  Legs  and  under 
Anrikce  dull  Lustoceous.    Iietiglli  S  mm. :  .075  inch, 

California,  Sail  Mateo,  Gilroy  and  San  Diego;  Mr.  Gr.  R. 
wtch ;  Dr.  Horn  ba»  i^ceived  a  smaller  specimen  trom 
jiada.  Kcsembles  0.  punctiioUiSf  but  itt  enialler  and  less  ro- 
lBt,ftnd  the  outer  dorsal  lines  iire  ititerrupted  so  as  to  form 
Rro  deep  impi'essions. 

,  OchlhebluH  rectus,  n,  sp. — Oval,  convex,  dark  bronzed,  not 

]r  •lilninji.     I'rothorAx  twice  as  wide  as  long,  pellucid  margin  rather 

I,  raundisl  on  the  sides,  suddenly  dilnteil  inwards  near  ihu  base  ;  disc 

Ith  Ibo  ouilinu  Blraieht  from  thr  iVunt  angles  to  the  posterior  deep  emar- 

nvex,  dii'ply  and  coarsely  punctured  ;  dorsal  line  deejJ,  dia- 

i  tmprtwluns  deep,  nearly  uninid,  lateml  Impressions  large,  deep. 

k  Willi  strite  at  krge  and  deep  <iuadraic  punctures.     Logs  dark-testa- 

LengtUy  mm.,  .00  Inch. 

L  Fort  Tejon,  Cttl. ;  Mr.   Crotdi,  oiio  speeimeu.    Related  to 
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0.  discretus^  but  very  different  by  the  sides  of  the  disc  of 
the  prothorax  being  quite  straight  for  nearly  two-thirds  the 
length. 

14.  Ochthebius  attritiis,  n.  sp. — Elongate  oval,  bronzed.  Head 
sparsely  but  strongly  punctured,  with  two  occipital  fovea?,  and  deep  frontal 
suture.  Prothorax  wider  than  long,  narrowed  behind,  pellucid  margin 
very  narrow,  visible  onl}^  behind  the  middle  ;  disc  strongly  punctured,  not 
lobed  at  the  sides,  dorsal  channel  deep,  discoidal  impressions  small,  sepa* 
rate,  lateral  impression  broad,  shallow.  Elytra  less  shining,  striae  com- 
posed of  nearly  square,  close*set  punctures,  not  obliterated  at  the  tip.  Be- 
neath blackish,  legs  testaceous.     Length  1.5  mm.;  .06  inch. 

Haulover,  March,  one  specimen.  Related  to  0.  cribricd* 
liSy  but  much  narrower  and  smaller,  and  with  distinct, though 
not  deep,  discoidal  impressions. 

15.  Ochtliebiiiiii  simplex,  n.  sp. — Oval,  more  convex,  bronzed,  less 
shining.  Head  sparsely,  strongly  punctured,  with  two  occipital  fove«, 
and  deep  frontiil  suture.  Prothorax  wider  than  long,  slightly  narrowed 
behind,  pellucid  margin  very  narrow,  visible  behind  the  middle;  disc 
strongly  punctured,  nol  lobed  at  the  sides,  dorsal  channel  deep,  discoidal 
impressi(»ns  sciircely  visible  ;  lateral  impressions  nearly  obsolete  ;  a  small, 
shallow  fovea  is  soen  near  the  hind  angle.  Elytra  with  rows  of  close-set, 
not  very  tiiie  puncUires,  not  obliteruted  behind.  Legs  testaceous.  Length 
1.2  mm. ;  .04S  inch. 

Haulover,  March,  one  s[)ecinien.  Very  much  smaller  and 
more  convex  than  0.  cribrirolUs,  with  the  lateral  impressions 
small  and  indistinct. 

10.  OclitliebiiiN  tuberculatum,  n.  sp. ^Longer  and  less  convex 
than  .1.  niti(fnM,  piceous-hnmzo.  shining.  Head  with  two  large  foveae,  and 
deep,  transverse  suluro.  Prothorax  wider  than  long,  sides  modenUely 
rounded.  ])el lucid  inart:jin  represented  only  by  a  small  lateral  spot,  and  one 
at  the  hind  anirles  ;  disc  not  punctured,  dorsal  cliannel  very  deep,  dis- 
coidal impressions  very  deep:  each  side  a  small,  round  fovea  in  front  of  the 
middle,  a  longer  sliirhtly  oblique  one  behind  the  middle,  and  another  one 
near  the  side,  which  is  strongly  lobed  ;  the  prolongations  of  the  disc  to  the 
anterior  angles  are  very  convex,  forming  a  large  tubercle.  El^'tra  with 
striic  composed  of  small,  close-set  punctures.  Beneath  piceo  testaceous. 
Length  1.5  mm.;  .06  inch. 

Moqui  villages,  New  Mexico,  Dr.  Horn. 

OclitliebiUN  nitidiis  Lrc.  Agassiz,  Lake  Superior,  217;  0.  fos- 
sut'/s  Lee.  l*roc.  Arad.  Nat.  Sc.  Phila.  lH5o,  30*2. 

Lake  Superior ;  Fort  Yuma,  Cal.    The  synonym  belongs 


381 


*o  8  specimen  which  differs  only  hy  the  |uinct«res  of  the 
elytral  atriw  being  less  distant.  Allied  to  thin,  but  appa- 
reully  distinct  is: 

17-  Ocblheblus  lievlpennis,  n.  sp.— Dark  piceoua- bronze,  very 
convex,  ebining,  of  the  same  tmrn  us  0.  nitidut.  Henil  with  twu  large 
deep  fovffp,  aaJ  u  devp  iraDeversi;  suture,  Protliorax  with  deep  dorsal 
line  two  unall  (itvvx  ench  aide  iii  rniDt  of  tht!  middle,  it  deep  impression 
near  ihe  npical  iimrj^ln.  towards  tlie  anierior  angle  ;  sides  deeply  li>1>cd  as 
in  O.  itiUdai.  pellucid  margin  brond,  >r1tb  an  iindulHted  otuline.  Elytra 
^«Ub  deep,  humeral  fuftsee ;  utriie  obsolete,  traced  only  by  a  few  flue,  dis- 
tant (Hiuctores  near  llie  base.  Under  liurfitce  piceous,  legs  Leataceoag, 
length  1.8  irnn,:  .0.^  inch. 

Tcjon,  California;  one  Bpecimen,  Dr.  Horn,  It  is  possible 
that  this  is  an  extreme  variety  of  0.  nilidui^,  but  until  the 
intermediate  forms  are  collected,  it  should  properly  be  known 
Under  a  different  iiniue. 

18.  OvhthebluH  (Qvelcollia,  u.  sp. — Clusely  rtracmbles  0.  niiidut, 

but  ilic  <ilyir)i  aiv  liuigor,  uioni  oliliiiuely  narrowed  behind,  and  tlie  siriffi 

&to  ttini[K)sed  of  nilliiT  large,  dose-get  punctures,  nol  less  dislinul  towards 

thi;  lip.    From  O.  Iiibeiruliiliit,  il  differs  hy  broader  prolhorax,  with  larger 

lateral  pelluuid  spot,  and  broiider  anterior  lobes  of  llie  disc.     Length  1.2 

mm.i  .OIH  inrli. 

Enterprise  atid  Lake  Harney,  Florida,  May ;  not  rare. 

IS.  OchlltebiUH  benefoNsufl,  n.  sp. — Oval,   moderately  convex, 

tiroDZcd,  8liii)ing.     }le4ul  sparsely  punctured,  with  two  very  large  fovea) 

connected   beliJnd  ;  transverse  suture  deep.     Protliorax  wider  than  long 

(pflllaciit  margin  1}  disc  witli  the  sides  straight  (Vom  the  auicrior  nngies  to 

tlie  midille,  tbensirongly  uarruwed  to  the  base  {making  a  concave  outline 

wliiuh   miiat   be   filled    with   nieinbrane    in    well   ]>rc8erved   specimensj ; 

tparwly  panciured,  dorsal  i:hnnnel  very  deep,  discoidul  iinprussions  deep. 

Mid  posterior  ones  connected  in  a  horse  shoe  form.    Elytra  with  striee  ci>m- 

))<i««l  uf  punctures  distant  Trum  each  other  alxjut  tlieir  own  diameters, 

btal  TocsiG  small.  Beneath  piceons,  logs  testaceous.    Length  l.li  mm. ;  .06 

^^^■Tew  Jersey,  Dr,  Horn.     Nearly  of  the  same  form  as  0. 

^^Htfua,  hut  different  by  the  disc  of  the  prothorax  not  being 

.       Mbed  at  the  side  behind  the  front  angles,  as  well  ad  by  the 

wtyle  of  sculpture,  which  is  more  simple,  and  tends  towards 

0.  IMmhfrgi  and  allies, 

I  OcbtbAbliU  iiculptn«,«.  s\^. — El  on  gate -oval,  greenish' piccous, 
Ally  hruau.-d.  aliining.   Head  si>nisuly  puucturod  witli  deep  Crontiil  su- 


Loootti*.]  382 

tare,  aod  three  ocdplUI  fovea  of  equal  size.  Prothonx  broader  thui  long, 
distlDctlj  oaiTowed  behind;  pelladd  margin  rounded,  dUatcd  inmidi 
towuds  the  base  ;  dtw;  kebiy  lobed  at  the  eides ;  feebly  pnnctnlata  at  tka 
middle,  more  dlstiactly  tonards  the  sideB ;  with  two  VBgne  tiansvene  Im- 
presBlona,  oDe  before,  the  oilier  behind  the  middle ;  dorsal  line  intempted, 
somedmee  otwolete,  discoldal  lines  sinuate,  well  marked ;  lateral  tn- 
preseiOD  large.  Elytm  with  rows  of  fine,  close-set  punctnrea,  not  e&oed 
towards  the  tip.    Legs  dark  testaceoos.    Length  l.S  mm.;  .08  Inch. 

Gilroj,  California,  Mr.  Crotch ;  Arizona,  I>r.  Honi.  A 
nearly  aimilar  specimen  from  Canada  is  also  in  his  collec- 
tion ;  it  is  ratber  stouter  in  form,  and  the  prothoraz  is  more 
narrowed  behind,  but  I  am  unwilling  without  a  larger  seriea 
of  specimens  to  consider, it  distinct. 

RHXIVOSCXSPSU  n.  g.  (PaZLAPHiDS.) 

Head  sub-pentagonal,  a  little  longer  than  wide,  sldea  parallel  behind  tbe 
eyes,  base  truncate,  hind  angles  reclanjcu1»r,  rounded  at  tip.  Anteaus 
inserted  under  a  nanow  frontal  protuberance  (which  pTQjectB  oTer  the 
mouth,  somewhat  like  the  prothoraclc  horn  of  Ifolorut),  Ist  and  Sd  JdaU 
thick,  the  former  nearlj  twice  as  long;  3d-8th  small,  nianded;  (Hta  rounded, 
a  little  larger  ;  lOlh  slighily  wider  ;  11th ovate,  acute  nt  tip,  longer  than  the 
three  preceding  united.  Maxillury  palpi  as  lung  as  the  head,  slender,  last 
joint  ovate  acute,  similar  in  ibrm  lo  ihc  last  joint  of  the  antenne.  Prothoras 
pentagonal,  not  convex,  with  a  deep  sub  Interrupted  dorsal  channel,  and  a 
transverse  impression  behind  the  middle.  Elytra  not  convex,  with  a  deep 
BUtural  stria,  a  fine  dorsal  one  near  Che  sutural,  a  sub-apical  fovea  near  the 
sides,  and  a  marginal  stria  nearly  as  deep  as  the  sutural.  Dorsal  aurfivce  of 
abdomen  broad!}  margined,  segments  l-3d  equal  in  length.  Tarsi  with  a 
single  claw. 

r^.  Penultimate  ventral  segment  strongly  and  broadly  cmarglnate,  last 
segment  longitudinally  impressed  ;  tVont  tibiie  mueh  thicker  at  the  middle. 
gradually  allenualed  at  base  and  tip. 

9.  Last  ventral  segment  large,  semi -circularly  impressed  in  f>ont,  with 
a  few  long  hairs  intermixed. 

31.  R,  bistriatUH,  n.  sp. — Brown,  sub-depressed,  not  shining,  finely 
pubescent.  Head  with  two  occipital  fovete  and  an  elongate,  but  not  deep 
frontal  impression  ;  eyes  very  small,  rounded  ;  prothorax  scarcely  wider 
than  long,  dorsal  channel  deepest  at  the  intersection  with  the  transverse 
impression.  Elytra  with  sutural.  and  marginal  striie  very  deep,  a  fine 
dorsal  stria  near  the  sutural,  and  sub-apieal  fovea  near  tbe  marginal  stria  ; 
surface  finely  punctulatc  ;  wider  than  the  prothorax,  gradually  broader 
from  tile  base  almost  to  Ihc  apical  truocature.  Abdomen  a  little  longer  than 
the  elytra,  finely  punctulate.     Length  1  mm.;  ,041  inch. 


I'Snterprige  and  Tampa.  This  j^nus  exhibits  an  odd 
pixtnre  of  chamefere.  It  reeenibleB  in  form  and  Bculpture 
the  new  fij)ecieR  of  Jiki^xitis  desci-ibed  below,  and  has  also  the 
nppeamnce  of  Tykhonyx.  but  it  diawrs  from  those  genera  by 
the  insertion  of  the  nntennEe,  which  are  approximate,  and 
sitQntc  nnder  the  frontal  protuberance,  which  ia  longer  than 
ill  any  other  genus  yet  known  as  belonging  to  our  fauna.  It 
reaembles,  so  far  as  I  can  .judge  Ijy  the  figure  and  description, 
the  (.irecian  genu.?  PaiHipJninlus  Kiesenw.  Berl.  Ent.  Zeitschr. 
ii,  4£),  pi.  3,  f.  iv. 

33.  nhexluv  Hiibitlriafas,  n,  sp.— Litrgcr.  darker  und  lct»  convex 

Khaii  H-  inu-.riliiliiK.  Heail  wUli  two  fnvcn;  and  a  rrontsl  imprcesiDU  ;  occiput 

■^-la^-  llueiy  I'uriiiiite  ;  eyes  snin!!.     Prolliorax  finely  clmnneled,  with  three 

Iftrgc  imprcsBiona  near  llic  biisc.     Elyim  wilU  liasul  ninrgin  cleviiteil,  |  ost- 

SMvat  RiveH-  ili*p,  eMCh  « illi  four  Taint  attiit',  of  which  the  aub-sutural  une  is 

l^ingBf  anil  mure  dlBlinct,   the  nthers  esiendin?  only  to  ftlioiit  the  middle. 

.       -ADtctiiiw  with  the  Oih  and  tOth  joint  less  suddenly  lacger  Ilmn  lo  R.  >'n- 

^^^Mlff>(<».     Length  1.5  mm  ;  Mi  inch. 

^^^k^iinipu,  Api'ii,  one  specimen,  under  old  leaves. 

^^^^RS.  Trlmluiu  vonvexulum,  n.  xp. — Pale  nifo-teataceous.  ithining, 

^^™Rghl1,v  piilHia^cnt.     Uend  with  a  large  tleop  anguUted  impression,  front 

^soucftvp.  (H-ciput  ponvex,  smooth.    Prothorax  lunger  than  wide,  convex, 

^t»ihcordate,  ri>nndi>d  on  the  eldes  in  front,  then  narrower  and   broadly 

R-iniiNte ;  dlw  -f  wiih,  with  a  transverse  impression  near  ihe  Imse  ;  this 

S  aniircssioo  is  slightly  nngulated  nt  the  middlu.  and  extends  on  the  eldee. 

t>tit  (looB  noitemiinulH  in  a  lateral  fovea,  as  is  the  case  in  T.  parcutufn. 

~a;iyira  conrns,  deeply  lilfove.iiB  at  hase,  sutural  stria  fiiint,  dornal  one 

I.eni^h.7  mm.:  -OiS  inch. 

"ampa,  May,  one  specimen.     I   have  one  quite  similar 

1  Illinois.     Mr.  tJlke  has  received  specimens  from  Tcn- 


.  Trlmlum  californicuin,  n.  sp.-Allied  [u  T,  globi/cram. 
It  larger  und  siuuier,  brlghi  red  drown.  Rend  with  un  nngnlated  im- 
Mhm  f oding  behind  iu  two  large  fovetc  ;  occiput  convex,  smwith.  Pro- 
tttnrox  rather  wider  than  ion;;  nut  very  convex,  narrower  liehind  ;  fovcie 
ItATge.  cnnneclod  by  n  deep  Iniiisversc  line.  Elytra  nearly  Iwiee  as  wide  ab 
the  prothunx,  sparsely  punetnklc  ;  hiisal  fovea:  small,  siiturul  stria  diii-p, 
rt(>r«al  fine,  extending  for  two-thirds  the  length  of  iheolvtra.  Antennre 
^nrtth  tile  Iwt  Joint  ovate,  acute  nt  tip.   not  so  liirj;c  ns  in  T.  ghbi/erum. 


Lunph  I.Smin.;  OS  inch. 


specimen    kitnlfy   given    me  by  Dr.   Horn. 
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The  largest  of  our  species  and  easily  recognized.     71  davi — 
come  Maklin,  may  possibly  be  this,  but  the  description  is 
not  sufficiently  definite  to  permit  its  identification. 

35.  Trimiam  puncticoUe,  n.  sp.— Elongate,  red-brown ;  head 
with  an  angulated  line,  ending  behind ;  in  small  foyeae ;  oodpat  broadlj 
convex,  not  impressed.  Prothorax  convex,  longer  than  wide,  rounded  on 
the  sides  in  front,  narrower  behind;  fovese  large,  connecting  line  deep,  disc 
finely  and  distinctly  punctured.  Elytra  oblong-ovate,  wider  behind  ;  basal 
fovese  large,  sutural  stria  deep,  dorsal  stria  short.  Length  .9  mm.  .086 
inch. 

Arizona ;  many  specimens  were  found  in  an  ant's  nest  by 
Dr.  Horn. 

26.  Trimiam  simplex,  n.  sp.—Very  small,  pale,  rufb-testaceous, 
less  shining,  finely  pubescent.  Head  with  a  deep,  angulated  impression, 
ending  each  side  behind  in  a  large  fovea.  Prothorax  convex,  longer  than 
wide,  with  a  large  basal  fovea  on  the  declivity  of  the  side,  connecting  trans- 
verse line  obsolete.  Elytra  not  very  convex,  bifoveate  at  base,  sutural  stria 
distinct,  dorsal  stria  very  short.    Length  .5  mm.;  .02  inch. 

Tampa,  one  specimen.  This  is  the  smallest  Pselaphide 
known  to  me,  being  smaller  even  than  T.  americanum^ 

Four  other  species  of  Trimium  in  my  collection,  though 
not  belonging  to  this  zoological  district  may  here  be  conve- 
niently described. 

27.  Trimium  diNColor,  n.  sp. — Elongate,  chestnut-brown,  slightly 
pubescent,  abdomen  darker.  Head  with  two  small  foveoe,  and  an  arcuated 
frontal  impression  ;  vertex  slightly  punctulate,  convex,  faintly  channeled 
or  foveate  behind.  Prothorax  longer  than  wide,  convex,  with  a  deep,  an- 
gulated impression  near  the  base,  which  terminates  in  a  small,  lateral  fovea 
upon  the  deflexed  part  of  the  sides.  Elytra  bifoveate  at  base,  outer  fovea 
deeper  than  in  the  other  species,  sutural  stria  fine,  dorsal  one  short.  An- 
tenna* and  legs  ferruginous.  Palpi  short,  a  little  longer  than  the  1st  and 
2d  joints  of  the  antennae  :  tlic  9th  and  10th  joints  of  the  latter  are  trans- 
verse.    Length  .9  mm.;  .OJ^.j  inch. 

One  specimen,  Louisiana,  I  have  adopted  the  name  pro- 
posed by  Dr.  Zimmermann. 

28.  Trimium  foveicolle,  n.  sp.— Elongate,  bright  rufo- testaceous, 
very  slightly  pubescent.  Head  convex,  smooth,  with  a  fovea  each  side 
above  the  eye.s,  and  a  transverse  angulated  frontiil  impressed  line.  Pro- 
thorax longer  than  wide,  convex,  with  three  sub-basal  fovea?,  connected 
by  i\  transverse  impressed  line  ;  the  lateral  fovere  are  larger,  and  situated 
on  the  declivity  of  the  sides.  Elytra  bifoveate  at  base,  sutural  stria  deep, 
dorsal  one  short.  Antcnmc  with  9th  and  10th  joints  transverse.  Length  .9 
mm. ;  .035  inch. 
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abridge,  Massachusetts ;  Mus.  of  Comp.  Zoology ;  one 
nen,  collected  in  December,  by  Mr.  H.  G.  Hubbard. 
>alpi  are  rather  short,  with  the  last  joint  ovate-pointed 
the  preceding,  but  it  differs  from  that,  as  from  all  the 
•8  in  our  fauna,  by  the  foveie  of  the  head  being  much 
ir  the  eyes.  The  eyes  are  more  lateral  and  prominent, 
bave  not  a  shallow  groove  and  elevated  margin  above 
I.  This  margin,  though  not  strongly  marked,  is  seen 
le  other  species,  and  separates  the  upper  surface  of  the 
am  from  the  sides. 

Table  of  sperifis  of  Trimium. 

ts  far  down  on  the  sides  of  the  head,  with  a  shallow  groove,  and 
ightly  elevated  margin  above  thorn  ;  fovese  on  upper  surface  distant 

om  the  eyes 2. 

s  lateral,  more  prominent,  foveae  not  distant  from  them  ;  thoracic 

ve«  deep,  connected  as  usual  by  a  transverse  line 

1.  foveicoUe,  n.  sp. 

;h«rax  less  convex,  wider  than  long 3. 

horax  more  convex,  longer  than  wide 4. 

d  with  deep  arcuated  impressions  ending  behind  in  large  foveae, 
jnt  suddenly  declivous  ;  elytra  deeply  foveate  at  base,  dorsal  stria 

ort 2.  globiferum. 

i  with  the  anterior  part  of  impression  effaced  or  less  deep,  front  ob- 
[uely  declivous  ;  elytra  with  small  basal  foveie,  dorsal  stria  fine,  half 

e  length  of  the  elytra 3.  impunctatum. 

d  with  an  angulated  impression  ending  behind  in  large  foveaj  ; 
ytra  with  small  basal  fovea?,  dorsal  stria  fine,  two-thirds  the  length 

the  elytra 4.  califomicum,  n.  sp. 

ral  fovea?  of  prot borax  lariie,  connecting  tmns verse  line  deep 5. 

•ral  foveic  small 6. 

horax  finely  and  distinctly  punctured  ;  head  with  a  large  angulated 
ipression,  occiput  convex,  smooth  ;  elytra  deeply  foveate  at  base, 

itural  stria  deep,  dorsal  stria  very  siiort 5.  punctdcolle,  n.  sp. 

thorax  not  punctulate,  head  scarcely  punctulate,  with  an  arcuate 
ipression,  and  two  small  foveas  ;  occiput  convex,  slightly  ciianneled  ; 

►lor  dark  chestnut 6.  discolor,  n.  sp. 

:ra  oblong-ovate,  as  usual,  moderately  widened  from  the  base 7. 

Ira    strongly  ovate,    narrow   at  the   base,    gradually   much   wider 

;hind 10. 

isverse  line  of  prothorax  very  deep 8. 

isverse  line  of  prothorax  faint 9. 

d  scarcely  punctulate,  fovece  large,  frontal  impression  a  fine  trans- 
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verse  line  ;  occiput  less  convex,  slightly  impressed  at  the  middle  ;  pro- 
thorax  leas  elongate,  more  rounded  on  the  sides 7.  parvnlnm. 

Head  smooth,  with  an  angulated  impression  ending  behind  in  foveae : 
occiput  convex,  linely  ctirinate 8.  oonvexalnm,  n.  sp. 

9.  Head  smooth,   with  a  deep  angulated  impression,  ending  behind  in 

fovete  ;   occiput  convex  not  impressed.     Size  very  small 

9.  nimplftx,  n.  sp. 

10.  Head  very  distinctly  punctulate,  foveie  and  impression  broad  not  deep  ; 

occiput  not  channeled  ;  (color  pale  rufo- testaceous) 10.  dnbinm. 

Head  smooth,  with  a  deep  angulated  impressicm  ending  behind  in  fovese  ; 
occiput  with  a  shallow  fovea  :  transverse  line  of  prothorax  very  deep ; 
elytra  very  convex,  sutural  stria  faint IX.  americaimm. 

NoTK. — In  T.  foretcolle,  glohiferum,  inpunctatum  a,nd  eaUfornirum  there 
are  two  fine  short  impressed  lines  at  the  base  of  the  dorsal  surface  of  the 
abdomen,  as  in  many  species  of  Bri/axh. 

29.  Euplectus  debiliiiy  n.  sp. — Elongate,  somewhat  depressed, 
brown  ;  antenme,  palpi  and  legs  paler.  Head  with  a  deep,  acutely  an gulate 
impression  ending  behind  in  two  fovete  ;  occiput  elevated,  not  impressed. 
Prothorax  with  large  latenil  basjil  fovete,  an  angulated  posterior  impres- 
sion, and  a  deep,  interru]>ted  dorsiil  channel  ;  the  basal  part  extending  to 
the  transverse  impression,  the  discoidal  part  attiiinlng  neither  the  impres- 
sion nor  the  apical  margin.  Elytni  with  deep  sutural  stria,  and  short  dorsal 
one  ;  basiil  ibveie  not  large.     Length  .0  mm.;  .026  inch. 

•Tampa,  May,  one  specimen.  Xot  larger  than  JE.  pumiluSj 
but  quite  distinct  by  the  more  elongate  and  depressed  form, 
and  by  the  dorsal  cliannel  of  the  prothorax  less  deep,  and 
more  completely  interrupted. 

'M).  EiiplectiiN  teiiiiiN^  n.  sp. — Elongate,  less  depressed,  brown  : 
elytra  darker,  antenn:e,  [>alpi,  and  legs  pali?r.  Head  with  a  deep,  arcuateil 
impression  ending  bclniul  in  toveie  ;  occiput  convex,  very  feebly  impressed. 
Prothorax  with  larsie,  lateral  foveie,  and  an  angulated  |>osterior  impression, 
dorsal  channel  very  tine,  not  extending  to  the  apical  margin,  sub-inter- 
rupted near  the  transverse  impression.  P^lytra  with  deep  sutural  stria  ; 
dorsal  stria  fine,  extending  to  the  niiddle.     Length  .7  mm.;  .0*J8  inch. 

Capron,  May,  one  specimen.  Nearly  related  to  E.  debiliSy 
but  more  pubescent,  with  the  front  more  convex,  the  impres- 
sion curved  rather  than  angulated,  and  the  dorsal  line  of 
the  pr(>thorax  liner.     The  following  sixicies,  though  not  be- 

loiiiciiiii;  to  the  same  district,  is  closelv  allied: 


:><■).  Eii|»lectiiM  iiite;;er,  n.  sp. — Elongate,  dark  brown,  slightly  pu- 
beseenl,  antenna',  palpi,  and  legs  paler.  Head  with  two  large  fovete,  not 
connected  by  an  inipression  ;  front  convex,  but  not  prominent.     Prothorax 


387 


b  deop  lalera]  fovew:  posterior  angulaii-'ii  irapression  dc-ep,  dorsal  line 

ffliog.   Eljlm  with  deep  autural  striH.  dorsal  atrin  wauling,  represcnt«»l 

7  the  small  liusal  furea,     Longtli  .7  mm. ;  .uas  indi. 

tetroit,  Michigan,  .one  specimen  ;  Messrs,  Hubbard  and 

This  Bpeciea  resembles  in  specific  characters  cer- 

Trimitim   (e.  g.  parvutum,    ronvexulum),  but  is   easily 

aignized  by  tlie  less  convex  body,  the  more  broadly  mar- 

1  abdomen,  and  smaller  antennal  club. 

ilectUH  vavicollis,  n.  sp.—Elongalc,  red-hrown,  tluoly 
Head  with  a  deep  curved  impression,  ending  behind  in  fovea!  ; 
pruwinent.  occiput  modemtely  convex,  not  very  shining.  Protliontx 
snore  dilateil  on  rite  sides  tliau  usiinl,  witli  three  Toiy  large  pusterior  foveie, 
not  coimeclcd  by  &  iransvcrse  line;  dorsal  tine  very  line,  abbreviated  in 
fWint.  Elytra  willi  siitiiral  stria  deep,  baaal  foveiv  ornall,  dorsal  stria:  waot- 
iojE-     Lmglh  l.S  mm.;  -On  inclu 

Tampa,  May  ;  one  specimen.  Very  distinct  from  the  other 
species  in  my  collection  by  the  large,  ae|iarate  foveie  of  the 

^^Mfoth  orax . 

^^^^■8.  Ary  lop  horn  It  deiiMUH,  a.  sp. — Black,  shining ;  head  and  pro- 

^^^Hnu  giabroiiK,  ol'  ilje  «umc  form  and  sculpture  as  iu  the  other  siwciea. 

^^Hq^trn  dtnacl}',  not  very  finely  punctured,  aulMipaque,  clothed  with  fine, 
<9)trk  puhcsccnix-.  AEdomen  slightly  iridesceDt,  pubescent  punctures  be- 
coining  more  sparse  heliind ;  venlrnl  aegmGUlselrouglyiridescenl.  Legs(in- 
vsliuling  front  eoxiE)  reddish -brown.     Anicnnie  piceous.  black  at  hnse, 

I  la  3-7  longer  llian  wide,  though  not  entirely  eciunl  either  in  length  or 
idtli :  3d  Joint  a  little  shorter  than  the  ~M.  Length  5.!i  mm.;  .SI  inch. 
Coterprise,  May ;  one  e[>ecimeu.  Larger  llum  what  I  coll- 
ar as  A.  pronus,  equal  to  A.  pratensis,  but  easily  known 
the  punctures  of  the  elytra  more  dense  than  in  either. 
L  ACTlOphoms  flavipen,  n.  sp, — Sliiniug  hlauk  above,  piacous 
Mtli;  head  and  proil^rax  as  usual.  Elyira  coarsely  and  not  densely 
punctured.  Bpatsely  [mliescent.  Abdomen  Uatry,  strongly,  not  densely 
punditrnl.  Legs  (inclu>Ung  fl-ont  coite]  leslaceous.  AnLenntc  not  longer 
B  ihc  lioad  and  prothorai,  piccous  black,  bnsi:  of  Ist  Joint  nearly  testa- 
;  Joints  H-\li  equal  in  length,  gradually  Increasing  In  thicliness.  and 
•1;  Approximated,  outer  ones  transverse  ;  2d  Joint  f^lly  as  long  as  the 
|ad  4Ui  nnilcd.     Lengtli  4.5  mm.;  .18  inch, 

tapron,  May;  one  specimen.     Smaller  and  more  slender 
1  A.  pronus,  with  which  it  agrees  iu  sculpture,  but  ditters 
he  antenna;  and  color  of  the  legs. 
Ihe  Bpecies  of  this  genus  resemble  each  other  very  closely, 
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and  except  A.  _/iamrdl(s, -which  lias  the  protliorax  yellow,  ^t^ 
to  be  sejiarated  only  by  eligbt  dift'erciices  in  the  jiroporl^^H 
of  the  joints  of  the  aDteiiiia',  juid  tlie  putictuntion  of  "fc 
elyfra- 

Table  o/  8peeift  of  AcTLOPBomtE. 

Aiileunie  willi  3d  joint  diKlinctly  longer  llian  3d,  nearly  iMjunl  lo  M  aiij 
4lhuultt'di  proliiunii  marc  ittruDgl;  narrowed  iu  (K>Dt 2, 

Anirnniu  wilh  2ii  joint  nearly  or  quile  iw  loug  as8d .3. 

S.   Pruthorax  yellow,  elytra  densely,  slmngly  imaclurcd 1.  Ilavicollit. 

Praihorax  black,  elytra  le«s  densely,  but  slroiigly  punclured,2.  pconnt 
8.  Antenn*  with  joints  8-B  longer  and  more  Bleudcr *■ 

Anienuip  with  joinls  8-10  etiuul  in  length  ;  elytra  slronKly,  nol  liensel* 

puuclurcd 5.  flavipet,  n.  sf- 

4.  Ely  Ira  flntlj,  not  densely  punctured 3.  gnUxA 

Elytra  strongly  and  densely  punctured .4.  dmrnf.  n.  9 

A.  gdensis  Lee.  does  not  seem  sufficiently  distinct  from  J- 
pronus  Er. 

Mr.  Faavel  (Faun.  Gallo-Rlien.  iii,  542)  states  that  X.;^- 
tensix  Lee.  is  the  same  with  A.  glahricoUis  of  Europe.  I  hs^e 
not  compared  specimens,  but  think  that  the  iinor  pniictua- 
tion  of  pratensis  entitles  it  to  distinct  recognition,  aud  thai 
Mr.  Fauvel's  remark  will  apply  better  to  some  of  the  blaclc- 
lep;£^d  varieties  of  what  we  consider  A.  prows. 

:!-■).  QiiediUH  ferox,  n.  sji.— Elongate,  linear,  black,  very  sbminj. 
antcnnie  nnd  legs  lilacklsb  or  piceous.  Head  oval,  strongly  narrowed  be 
liinit,  and  constricted  at  the  neck,  whicb  i."  not  slender  ;  sides  before  wl 
bcliind  tlie  ej'es  s|mrsely  punctured  ;  a  series  of  flee  setigerous  puDctures 
each  side  almve  the  eyes  ;  nearer  the  middle,  opposite  the  5th  one  is ' 
nth.  Eyes  not  prominent,  occupying  the  middle  third  of  the  leogth  ofli>( 
head.  Protborax  longer  tliuu  wide,  not  narrowed  in  front,  sides  slniK^l. 
(Hirallel  nearly  to  the  apen,  where  they  arc  m>leratcly  rounded.  «li|1>tlr 
^innate  near  the  Imse  ;  a])c\  cniarginatc,  base  rounded  ;  there  are  Spoiic- 
tiirvs  ettch  side  on  the  apical  margin,  one  near  Ihc  margin,  and  one  ofi  <!>' 
disc,  alKHil  one-third  (he  length  ;  Ihcrc  is  also  a  large,  lateral  punetareni*' 
the  inHrgin,  in  front  of  the  middle  ;  three  small  marginal  ones  behind  tke 
miditle,  and  a  few  on  the  l»Lsal  margin.  Elytra  smooth,  with  obaoleUM- 
tural  stria,  and  3  small  sub-sulural  punctures ;  there  is  also  a  doraal  Krici 
of  4  very  small  ])uncture3.  Dorsal  seginents  slightly  iridescent,  rUbB 
densely  puiiclnred  and  piilicsceiil,  with  ton;;,  lateral  and  apical  k<*- 
Beneath  bUickish-piceotis,  strongly  puiielured,  slightly  iridescenL  lieafii 
8,5  mm.;  .34  inch. 

Enterprise,  May ;  also  found  in  Louisiana,   Canada 
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Massachusetts.     The    last    ventral    sescment   in    the   c?   is 
broadly  and  feebly  emarginated,  and  the  front  tarsi  dilated. 
Another  species  of  the  same  group  of  the  gen  us,  which  has 
not  been  thus  far  represented  in  our  fauna  is : 

36.  i^uedius  Ternix^  n.  sp. — Less  elongate,  narrower  in  front  and 
behind ;  black,  very  shining,  antennae,  palpi,  and  legs  also  black.  Head 
oval,  moderately  constricted  at  base,  neck  rather  thick,  punctulate  each 
side ;  space  behind  the  eyes,  and  extending  beneath  to  the  lateral  line 
finely  punctured  ;  sub-ocular  punctures  two,  supraoculars  also  two ;  each 
side  near  the  anterior  one  is  one  small  puncture,  and  behind  the  posterior 
one,  on  the  occipital  declivity  is  another  large  one.  Prothorax  scarcely  as 
long  as  the  basal  width,  narrowed  in  front,  sides  rounded,  apex  emarginate, 
base  strongly  rounded  ;  apical  punctures  three  on  each  side  ;  discoidal  but 
one  ;  lateral  one,  large,  situated  near  the  margin,  and  one-fourth  the  length 
from  the  front  angle  ;  there  arc  but  two  small  basal  punctures,  in  the 
margin  itself,  the  outer  one  at  the  much  rounded  hind  angle.  Scutellum 
large,  smooth.  Elytra  smooth,  sutural  stria  deep,  with  a  puncture  in  front 
of  the  middle  ;  dorsal  series  of  4  or  5  large  punctures.  Dorsal  segments 
very  sparsely  punctured  and  pubescent,  sides  and  apex  with  long  set*  ; 
ventral  segments  equally,  sparsely  punctured.     Length  12  mm.;  .48  inch. 

Massachusetts,  Michigan,  Canada,  rare.  The  front  tarsi 
are  dilated  in  both  sexes;  the  last  ventral  segment  is  longer, 
and  scarcely  perceptibly  emarginate  in  the  cf'. 

37.  [5].  Cryptobium  floridanum,  n.  sp. — Shining,  hairy,  with 
erect  pubescence,  black,  becoming  brown  towards  the  tip  of  the  abdomen, 
antennae  brown,  legs  paler.  Head  as  long  as  the  prothorax,  and  wider  than 
it,  oblong,  somewhat  narrower  in  front  of  the  eyes,  which  are  convex  and 
moderately  prominent ;  base  and  hind  angles  rounded,  surface  strongly 
punctured,  front  nearly  smooth.  Prothorax  one-half  longer  than  wide, 
smooth  dorsal  stripe  broad,  sides  strongly  punctured,  the  punctures  form- 
ing in  places  short  irregular  series.  Elytra  longer  than  the  prothorax, 
strongly  rather  densely  punctured.  Abdomen,  dorsal  surface  finely  and 
sparsely  punctured  ;  ventral  surface  similarly  punctured.  Length  10.4 
nun.;  .41  inch. 

$  Second  and  third  ventral  segments  with  a  short  transverse  groove, 
bearing  stiff  sets. 

Enterprise,  May ;  one  specimen.  This  species  is  similar 
in  form  and  sculpture  to  C  badlura^  but  the  color  is  ditlerent, 
and  the  3d  apparent  ventral  segment  ( 9)  has  a  transverse 
fold  similar  to  that  of  the  2d.  In  C.  carolinum  the  second 
ventral  segment  has  (?)  a  transverse  fold,  with  a  row  of  stift 
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bristles,  but  the  3d  segment  is  foveate  as  in  the  c?  of  th( 
species  of  that  group. 

The  species  of  this  genus  have  become  so  numerous  in  ouc 
fauna,  that  the  following  table  will  be  found  useful  for  theii 
recognition : 

Table  of  Species  of  Cryptobium. 

Sides  of  head  parallel,  hind  angles  strongly  rounded 2^ 

Head  gradually  narrowed  behind  the  eyes B— 

Head  short  and  semicircularly  rounded  behind  the  eyes. ". . .  .C 

2.  Last  joint  of  maxillary  palpi  conical,  half  as  long  as  the  3d  joint. . . .  A.— 
Last  joint  of  maxillary  palpi  small,  acicular,  one-third  as  long  as  the 

joint,  which  is  more  thickened  at  the  tip D 

Last  joiut  of  maxillary  palpi  ver}'  small,  not  conical,  one-fourth  as  Ion 

as  the  3d  joint,  which  is  tumid,  much  thickened  at  the  tip E. 

A.  ^  3d  ventral  segment  foveale  near  the  base  and  with  a  long  and  broad 
apical  process,  extending  over  the  next  segment,  and  fiirnished  with 
long  stiff  black  setse  ;  2d  segment  with  a  short  transverse  fold  at  the 
middle  ;  9  ^^'^th  2d,  or  2d  and  3d  ventral  segments  each  with  a  trans- 
verse fold  or  fovea 2. 

r?  6th  ventral  segment  deeply  and  acutely  emarginate,  sometimes  al- 
most to  the  base  ;   'y   ventral  se«!:mcnt9  not  impressed  nor  foveate..  .6. 

2.  Uniform  chestnut  brown,  feet  testaceous  yellow 3. 

Rufo-testaceous,  head  and  abdomen,  except  last  two  segments  black,  or 

dark 4. 

Black,  last  ventral  sei]:ments  brownish,  antennjp  brown,  legs  testaceous. 5, 

3.  +  2(1  ventral  sci^ment  with  a  transverse  fold  at  the  middle..  .1.  badium. 
y  2(1  ventral  seirnient  not  impressed  ;  head  less  ccmvex  and  more  paral- 
lel than  in  O.  badium 2.  pimerianum. 

9  2d  ventral  se«;ment  not  impressed  ;  head  with  sides  more  gradually 
rounded  behind  ;  last  two  abdominal  segments  paler.3.  tezanum,  n.sp. 

4.  9  with  2d  ventral  segment  foveate  ;  head  and  abdomen  black,  last  two 

segments  pale 4.  bicolor. 

9  as ab()V(»,  head  only  black  (immature) «,  xnelanocephalum. 

5.  9  -<^1  ^'^fl  ^^1  ventral  segments  each  with  a  short  transverse  fold  at  the 

middle 5.  floridantim. 

9  2d  ventral  segment  with  a  transverse  fold,  3d  foveate 6.  carolintun. 

6.  Black,  shining,  anteume  dark  brown,  legs  testaceous 7. 

Black,  shining,  legs  and   elytra  bright  rufous ;  the  latter  with  a  bn)ad 

black  strijH*  extending  from  the  base  to  the  middle 7.  sellatam. 

7.  Antenn.e  brown  :  punctures  of  prothorax  finer 8. 

Prothorax  strongly  punctured  ;  antennju  brown. 8.  califoniiciiin,  n.sp. 
Prothorax  strongly  punctured  ;  autennic  yellow.. 9.  flavicome,  n.  sp. 

8.  8id(;s  of  h(?ad  parallel  behind  the  eyes 9. 

Head  wider  behind  the  eyes 12.  tumidum,  n.  sp. 


LaContB.I  OiJi  (f^-m 


E.  Head  prolonged  bebiad  the  eyes  )i3  usual ;  mAxiltnry  iwlpi  wit.1]t_ 
joint  tumid,  4tii  very  small,  acicular  not  conical.  le»a  than  ooo  fniuiLi 
lengCli  of  the  3d  Joint ;  rf  willi  3d  ventral  Begraent  lotied  Iwhinil. 

CyiiDdricsl,  coarsely  punctured,  Ehlning,  black,  hdIchiiib  htiiI  hfn  te^ 
ceoua;   (9  not  known.) 30.  ptnOh:::' 

Slender,  brown,   more  finely  punctured,  sUe  much  Btnaller,  leg?  rn    ^ 
(■?  not  known.) 21.  lepidnm.  n-  ^^ 

88.  [3.]  Cryptobliim  texanum,  n,  ep. — Castuneons,  siwrseljr"** 
befjeent.  Torm  and  aeulpture  exitctly  na  in  C.  badiuni,  except  that  itjess^ 
raents  1-1  of  the  Hbdoinen  nre  blitck,  and  the  Stiiand  Qib  tufous,  juMu  *■" 
O.  bieoior.    Length  8-11.2  mm.;  .S2-.44  inch. 

(^.  3d  vcnliul  segment  with  a  loogi  obtusely  rounded  proems,  eeww;  •* 
tbe  Bides  and  tip,  itnd  n  deep  round  fovea  near  the  unteriur  uisr^n;  Sd 
Begment  with  two  small  approximaie  sptigerous  fovcip  at  tlie  middle. 

9 .  2d  and  3d  ventral  segnienls  not  impreiwod, 

Bosque  On.,  Texas,  Mr.  G.  W.  Belfrage.  Differs  from  C 
badiuni  only  by  the  color  of  the  abdomen,  and  by  the  itn- 
preaaioQ  of  the  2d  ventral  segment,  which  in  that  speci«a  i*» 
transverse  fold  in  both  sexea. 

39.  [8.1  CryptobiumrHliforuicuni,  n.  Bp.— Shining,  blndi.pi 
besecQce  flnu.  Head  elougai*.  parallel  behind  the  eyes,  hind  angli*  »J 
base  rounded,  strongly  punctured  ;  TE^iit  smooth,  with  4  or  B  diaianl  V^t' 
tares  ;  eyes  rather  convex,  as  long  a»  the  space  from  their  front  maritB*" 
the  Insertion  of  the  antennm.  Prothorax  narrower  than  ths  bead,  altwolk 
dorsal  stripe  wide,  sides  s|)arBely  punctured,  punctures  ratlier  irmgululj 
placed.  Elytra  strongly  and  densely  punctured,  not  longer  than  tin  !>>■'■ 
thorux.  abdomen  llaely  and  rather  tieiieely  punctured.  Antennz  btDfU 
le^8  piceu  tesluccous.     Length  8  mm, ;  .32  inch, 

r?^.  0th  ventral  segment  narMwly  emarginate  for  one-half iIstU[(<kt 
base  or  eniarginatiun  rounded. 

C.ilitbrnia,  and  Vancouver  Island.  Diftere  from  C.po^^ 
by  the  much  stronger  punctuation,  and  much  narrower  and 
less  triangular  emargination  of  the  6th  ventral  Beginunt"' 
the  male.  ■ 

40,  ['J.J  Cryptobium  flavicorne,  n.  sp.— Black,  Bhiniog.paW 
cence  flue  ;  head  oblong  oval,  less  strongly  punctured  llian  in  U.  ciiHf"" 
evra,  front  aniorith  with  a  few  scattered  punctures.  Prothorax  aca'^'V 
narrower  than  the  head,  very  alightly  wider  behind,  Emooth  d»r«l»i'if 
wide,  sides  a|)arsely  and  strongly  punctured,  punctures  not  Irrepil*''! 
placed.  Elylra  densely  less  strongly  puucturud,  less  sliiuing,  not  liNfi'  . 
iHiin  tlie  proCliorax,  Abdomen  flncly  and  densely  punctured.  AaluW 
and  legs  yellow  testaceous.  Eyes  of  llie  same  size  as  ia  G.  caU/arwC* 
but  less  convex.    Length  8  mm. ;  M  indi. 


hiaflsachuftette  and  Lake  Superior,  two  females.  Differs 
Sm  C.  pallipes  by  the  head  being  longer  and  luore  ■jmrallel, 
and  tlie  antennie  yellow  instead  of  brawu.  The  elytra  are 
more  finely  puuctured,  while  those  of  the  prothoi-ax  are  quite 
jtercoptibly  coareer. 

41.  [12.]  Cryptobium  tumidnai,  n.  e\i. — Slender,  Muckisli- 
bn)wu,  pulii^L-ciici:  Que.  UlwI  ^ii1i>iivaie.  gnulunll;  a  lilt.le  wider  liehind 
tbei  eyes,  wbicti  are  rutlier  auutllei-  thun  \a  the  two  precudiDg  species  ; 
dctuc-Ij  punmureil,  Trout  kta  abiniD);,  neurly  smooth.  Prolliomx  clongnie- 
obtoog.  sKgliilj  hill  perceptibly  narmwor  bebiad,  smontb  dnrsaf  slrljMi 
brotul,  ill  d<!f1nri),  eiders  ipnrHdy  and  finely  piiDciured.  Elytm  Dot  longer 
th&n  the  pmthomx.  densely  rather  finely  punciitred.  Abdomen  tinv\y 
punuturi-d,  Antcnnic.  palpi  and  legis  dtill  ferruginous.  Lcnglli  9.5  mm.: 
.37fi  inch. 


f  6lli  vculml  sugnient  'Ii'cply  pmarginate  forout'-bnif  of  its  k-ngtli. 
Ian  Jnse,  California;  found  by  nie  in  March,  1850. 
.  [15.]  C'ryptobiuni  proHpicivnfl,  n.  up. — Brown,  less  ehining  i 


^^jf  am 

^Kan, 

^|k-  [>: 

^^^GtMH^ncF  fine.  Hcnd  finely  not  densely  puDcture^l.  scmi-drrulnvly  rounded 
"IwhiDd  tli^eytw,  wbic'li  &re  large  and  prominent:  front  produced  inio  n 
Itroud  mumic  with  high  antenmil  ridges,  so  oa  to  muke  n  broad  fronlal 
concavity,  which  vi  nearly  smooth,  marked  only  by  a  few  targe  punctures. 
Prothomx  elongale.  slightly  rounded  on  the  sides,  imrrowcr  than  the  head ; 
■moolh  dorsal  stripe  wide,  not  distinctly  deHni'd :  sides  very  sparsely  and 
&)cly  punctured.  Klytrn  nut  longer  than  prothnntx.  finely  puncturcid. 
Abdomen  not  shining,  scarcely  perceptibly  punctulate.  Anlenote.  palpi 
atnd  lags  pnler  brown.     Leagib  6  mm. :  -32  inch. 

[}  3d  ventral  segment  with  a.  long  triangular  lobe  nearly  acute  at  tip. 
■eUMSc  at  the  sides  and  end  :  there  is  a  small  transverse  fovea  at  the 
middle :  Oili  veutrnl  segment  triajiguUrly  emarginnte  Tor  nearly  half  its 
Itmgtii.     *{.'  3d  ventral  with  a  round  flat  sUglitly  elevated  tubercle. 

Bosque  Co.,  Texas,  Mr.  G,  W.  Belfrage;  Arizona,  Dr. 
3Ioni.  This  sjieuies  is  an  excellent  example  of  what  is  not 
■nnfrequently  seen  in  other  families ;  the  union  of  characters 
"which  define  two  or  more  separate  groups  of  species,  with 
eome  peculiar  cliaracter.  In  this  instance  the  sexual  chamc- 
tors  of  the  dV  of  the  two  groups  of  §  A  are  united,  but  the 
^bnu  of  head  is  quite  different  from  that  seen  in  either  of 
1. 

tlT.J  C  lugubre,  n.  sp. — Slender  cylindrical,  shining  black  :  logs, 
and  antennic  yellow,  the  latter  diirker  at  the  base,     Head  ns  lung  aa 
very  little  wider,  ai<nrsely  sirongly  pnttcluml,  punctures 
itl.0*.  Boc.  svii,  101.  !w.     i-uiNTBD  .\i-mL  W,  187». 
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smaller  and  indistiuct  upon  the  front.   Prothorax  with  smooth  dorsal  stri 
broad',  sides  strongly  sparsely  punctured.     Elytra  with  rather  large  pun 
tures  arranged  somewliat  in  rows.     Abdomen  sparsely  finely  punctu 
tip  and  posterior  border  of  segments  brown  ;  ventral  segments  brow 
Length  6  mm. :  .24  inch. 

rp  and  $  2d  ventral  segment  with  a  small  tubercle  bearing  two  sma! 
stout  black  setfle  resembling  spines  ;*(^?  3d  ventral  segment  marke 
with  a  small  fovea. 

The  last  joint  of  the  maxillary  palpi  is  about  one-third  the  length  of  th 
3d  joint.     The  elytni  are  a  little  shorter  than  the  prothorax. 

Tampa  and  Enterprise ;  three   9 .     On   examining  seve 
specimens,  I  find  no  difl:erence  in  the  ventral  segments,  ex 
cept  that  in  all  of  them  the  2d  (apparent)  segment  has 
small  transverse  impression  and  fold,  bearing  spines;  whil 
in  two  of  them  the  3d  segment  has  also  a  small  round  fovea 
at  the  middle, a  little  nearer  the  front  than  the  hind  margin. 
There  is  no  difference  in  the  size  of  the  head. 

44.  [18.]  Cryptobium  obliquum,  n.  sp. — Slender,  cylindrical, 
shining,  black  ;  antenuie,  palpi,  and  legs  yellow.  Head  as  long  as  the  pro- 
thorax, distinctly  wider,  sides  oblique  behind  the  eyes,  and  broadly  round- 
ed ;  eyes  rather  largo,  convex  ;  sparsely  punctured,  front  smooth,  with  only 
a  few  scatt('rcd  punctures,  the  smooth  si)ace  prolonged  behind  to  between 
the  eyes.  Protlionix  with  sniootli,  dorsal  stripe  wide,  not  well  delined  ;  sides 
sparsel}',  strongly  punctured,  punctures  arranged  almost  in  rows.  Elytra 
coarsely  punctured,  here  ami  there  almost  in  rows.  Abdomen  sparsely 
punctured,  nearly  smooth  towards  the  tip,  which  is  brown.  Length  C  mm.; 
.24  inch. 

(^<^  3d  ventral  segnieut  with  a  long,  triangular  setose  process,  rounded  at 
tip  ;  2d  and  ',U\  segments  not  distinctly  impressed. 
/9  2d  and  ;3d  ventral  segments,  (^ach  with  a  very  small  bisetose  fovea. 

Tampa;  April,  one  pair,  (^uite  different  from  C.  lugubre 
b}^  the  form  of  the  head. 

45.  [19  ]  Cryptobium  parcum,  u.  sp. — Cylindrical,  shining. 
black,  antenna-,  palpi,  and  legs  yellow.  Head  as  loug  as  the  prothorax. 
distinctly  wider,  sides  oblique  l)ehind  the  eyes  and  broadly  rounded  ;  eyes 
rather  large,  convex  ;  punctured  as  in  C.  ohliqunm.  Prothorax  with 
smooth  <lorsa1  stripe,  sides  sparsely  coarsely  punctured  in  rows.  Elytra  as 
long  as  the  prothorax,  coarsely  punctured,  here  and  there  in  rows.  Abdo- 
men sparsely  less  finely  punctured,  tip  brown.     Length  0  mm.;  .24  inch. 

1  2d  and  IW  ventral  segments  not  impressed 

Cedar  Keys  ;  June, one  v.  Differs  from  C.obllqmim  chiefly 
by  the  less  slender  form,  coarser  punctures  of  the  prothorax, 
and  absence  of  ventral  impressions. 


.  [31-1  CrTPtobiuDi  lepitliim,  d.  sp. — Slender,   less  convex, 

,  shiuing,  puljfBcent.r  tint'.     Ui-ad  ov«],  nonrly  as  long  as  Uie 

pthnmx,  and  widiT  ttinn  it,  aidci  muirli  riiunded  liehinil  tlie  eyt^,  which 

hnther  large  sDd  convex;  siHtraely,  equably  punciured,  Iront  not  Icssso 

It  of  the  aiirlUcc ;  there  are  two  long,  hut  not  deep  frontal  im- 

isioDB.    Prothonix  with  Buooth  duraal  stripe  nnrrowur  than  usu&l.  lim- 

S  each  aide  by  n  row  ofpolnta,  which  bccoiueB  a.  allghtly  impressed  atria 

rda  the  Imho  ;  aides  tullier  aparaely  punciitred.  alnioat  ia  rows.    Elytra 

Unctly  longer  thtvn  the  pnitiinnix  diinaeiy,  rather  finely  punclared.  Ab- 

Mli  aparaely  punctured.     Legs  paler.     Length  3.8  uiat.:  ,1S  inch. 

|Bo9qije  County,  Texas.  Mr.  G.  W.  Belfrage,  two  9.     The 

Dtral  w^gmeatd  itre  not  impressed,   A  very  smiill  and  pretty 

'  88  convex  than  the  others  in  our  fauna. 

.  PaedenMoblKeraluN,  n.  sp,— ElonsBte,  eleuder,  reddish-yel- 
ir,  ahlnin;^  ;  he»d  nnd  last  two  abdominnl  segments  btncli ;  nhiive  yellow  ; 
a  Muc  hiacit :  auteanic  broa'alsh  at  the  middle.  Head  sparsely  panc- 
'Vnred,  slightly  wider  Ihun  the  prothorai :  the  latter  eU  in  gate  oval,  feebly 
^paraely  punctured,  elytra  not  longer  than  the  protborax,  siiaraely  but  noi 
mrsrly  ponclnred  nt  the  base,  nearly  smooth  behind  the  middle.  Dorsal 
iry  sparsely  and  finely  pnnclured.  Length  3  ram.;  .30  inch. 
f  9Ulh  ventral  cleft  nearly  tii  the  Imae  ;  cleft  wide,  rounded  at  the  an- 
iT  extremity. 

louthern  part  of  Florida,  Bt.  Palmer;  Mr.  E.*P.  Austin 

^fe  me  fi  similar  npecimen  as  found  at  Cambridge,  Mitssn- 

Bsetts.     This  species  is  easily  distingnished  hy  the  finer 

bcturca  of  the  elytra  becoming  gradually  obliterated  be- 

Larf^er  series  of  specimens  have  indicated  to  me  the  neces- 
sity of  some  moditications  in  the  table  of  species  of  this 
.^eiins  published  by  Mr.  Austin,  (I'roc,  Bost.  8oc.  Nat.  Hist. 
,47);  and  I  would  prtiiMaso  to  substitute  for  it  the  fol- 
ring  synopsis: 

TabU  0/  Siifie*  o/  P.BDBBua. 

d  not  tinttened  in  front '. 3. 

sad  flattened  in  front famoralia. 

Ipbloma  not  margined  in  front 3. 

Eplaloma  concave,  Blronyly  margined:  half  of  thighs,  Icneea  and  greater 

parlof  UtdK  dnsky gnndla. 

^piMuiua  not  concave,  finely  margined ripailua. 

u  brown,  |iale  only  at  Imse 4. 

UitennR'  wftli  Ikisc  and  outer  juints  pule 5. 


4.  Protlionix  ovate 

Pmiliorttx  ovttl 

5.  Proiliurnx  ovute 6 

Prolhiims  inral '■ 

0.  Elytra  shorter  than  proUiorax.  aDlennre  thlckcaed  extcTn»lly..pilutlil 
Elylni  as  loug  as  prolliDras,  amenuic  very  slightly  IhicllBr  BiteraiHf  ■- 


T.  HetLd  as  UBnal,  rather  broa<}Ey  oval,  elytra  strongly  punc'luri'il,  Inupt 

thuD  pmthorax aattdtDM- 

Heail  narrower,  oval,  but  Bllg-lilly  wider  than  tho  protbunix  :  punctait* 

of  elytra  elTne^d  behind* obUtaratni,  u.  sf- 

46.  PalamlnuB  HaTipenniBj  n.  gp.— Red  brown,  ebiaiiig,  i,]*a<i} 
srtOBK.  elytra  yelU'w-teataceoui,  scarcely  longer  thnu  the  prothonu.  Ai 
lenoic,  palpi  and  legs  pale  yellow.  Scalpture  as  in  llic  other  species.  PrO' 
tlinrikx  strongly  ptittctured,  disc  sub-carinate  towards  the  base  ;  nul  ^^ 
than  long,  ovate,  much  narruwed  behind,  sides  ubliijiie,  aiigbtly  roundEd. 
Leitglli  !<.4  miiu :  .  13  tucU. 

Tampa,  Euterprise  and  Caproii;  not  rare.  Agrees  in  wlor 
with  P.  priUipes,  but  ditFoi's  by  the  smaller  aiue,  and  bv  ""> 
elytni  being  as  long  aa,  or  vary  little  louger  tliaii  llic  Jiro- 
thorax.     Abdominal  eeguieuta  alike  in  both  sexea. 

The  siiieciea  of  Palaminus  agree  iu  form  and  scnlpture,  anil 
the  aDtenute,  palpi  and  legs  in  all  are  pale  yellow.  Tlieol-hef 
charact«ra  enable  those  in  our  fauna  to  be  distinguiahed  M 
follows : 

Table  of  S/wifn  of  Palaminus. 

Piceoiis.  elytra  nifous  or  ttstaceoas ;  terminal  segment*  of  sbdeHiM 
ulikc  in  iHitli  sexes,  nul  emarginale.  nor  incised 3" 

Uuifiirm  pale  testaceous,  alMlouien  sometimes  darker ^ 

2.   L'.irger,  elylni  rutous,  twice  as  ion;;  as  protLoral J-  pimple 

Smaller,  elytra  aa  long  as  the  prothorax 2.  flavlpeiinli,  ■>•  ■F- 

8,  Elylni  much  lunger  than  the  proihuras , *■ 

Elytra  scarcely  longer,  somatiniea  uhorter  than  tlie  proihornx *■ 

4.  J'  7th  ventral  segment  with  two  narrow  incisioos,  mlddk"  |.)l>i'  Ikv'A 
rounded  lit  tip  i  i  aaroe  segment  feebly  enlll^ginaIe.^.noRtuU&>|•^ 

J  7ih  vCnlrrtl  witli  middle  lobe  contorted  and  unsymmeiric-.illy  nifnl. 
broadly  truncate  at  ti]j :  $  same  segoieut  deeply  And  br<ni!ly  triu 
gularly  etuarglnate 4. 

*  NuTE,— I  liuve  nmltted  P.  «atm,  whlnti  belong*  Ut  a  illfTerenl  groii 

UinrT  rnini  fonipoleiis  Lee.  Byu  □Diiru.iiun  uf  upMltneiis  tli«  rem 
t;  tlie  speelwi  li  (u 
8troi>(l<r  Tnargln 


P  7th  renlrivl  willi  middle  lobe  longer  and  nurrower,  unsytn metrically 
enrred.  cuncave  and  truncHio  at  lip  ;  V  Bume  suginent  deeply  incisL-d, 

indsion  rnundcd  at  imae 5.  oo&toitna,  a.  s[i. 

C  Elytra  «vi(l«nily  largut  limn  the  pnithurax 6. 

Elyira  not  Inrgrr  than  Uii-  pnittiorax 7. 

4.  Elytra  with  niuru  distant  and  less  cmiso  punctures ;  prothorax  T)ut 

il  ilightly  narrowed  behind 6.  llvidiu. 
KKIyIra  with  less  distant  und  coatser  punctures ;  protliorax  niucli  nar- 
K,  rowed  Iwhind 7.  cribiatna.  n.  sp. 
BXIytra  with  KiiinlU'r  puneiures;  protborax  Ivsa  narrowetl  lieliind 
■  8.  pumiluB,  n.  sp. 
K^ytm  niih  h)(fii>  dee]i  disitint  punclucce 9.  larvalla- 
nb.  Palaiulnui  normalls,  n.  sp,— Yellontcataccnus,  shining, 
pnrsely  selcwe.     frotliorax   transverse,   very   slightly  narrowed   hebind, 

muuded  on  tile  aiUts.   Elytra  twice  as  long  as  the  prothnrax,  mther densely 
I      Ibat  not  eiuirsely  pun(!tured.     Length  2.8  mm. ;  .11  incli. 

p  7tli   Tuntral  SL-gmenl  with  two  narrow  incisiims  ifitending  about  one- 

0  liiOgUi  ;  iniitdlt  lolin  hrimd,  truncittu  behind. 
i  7tb  veniral  segmeiit  Tephly  umarginale. 

■Gtiorgia  and  South  Carolina,     Pjiaily  distiiiguiBhed  from 
f  Ustuctun  and  vontortiis  by  the  sexual  characters, 

Palaminutt  tentaceus  Er.  Siaphyl.  983.     Length  2.8  mm.. 

pj*  7lb  ventral  sugraeni  with  two  deep  narrow  incisions,  middle  lobe  un- 

ineiriol,  curved,  broadly  truncate  at  lip. 
I  9  '')''  vi^iitral  wil  b  a  deep  and  bniail  triangular  emarginalion. 
Illinois;  one  pnir  collected  by  Mr.  li.  T>.  Walsh. 
.  PalaminUH  contortua,  n.  sp  — or  the  same  form  and  color  as 
RltaloMuii,  yellow -tcstaceiius.  ahdomi'n  a  little  darker.    Prothorus  slightly 
ruwud  behind,  roundi-d  on  the  sidoa.     Elytra  twice  aa  long  as  tliu  pro- 
Lftoras,  lesscloscly  but  morestranglypuncturud.  Length  S..*!  mm.;  .10  Inch. 
[^  7ih  vcntml  segment  with  two  narrow  dui-p  incisions;  middle  lohe 
Wmwer,  curveil.  coavex,  bent  and  emarglnatu  at  lip. 
f  Tib  veniral  deeply  emargiuuie  Tor  onu-lmir  the  length.  emarKinniioa 
li  punll«l  sides  and  rounded  hose. 
^mpn,  Simd  i'oint,  Eiiterpriee  ;  not  rare. 

PnlatnlnUH  crlbratusi    n.  sp. — Yellow  tesUuvous.    shining, 
loly  plliise:    ntuh.inen  darker,     llnnd  and     prolhorax  spnraely  punc- 
1,  the  latter  nearly  as  long  as  wide,  ovale,  mueh  nnrrowutl   Iwhind, 
Sanded  on  the  sldus.     Elyira  a  little  longer  than  the  pruthomi,  coarsely, 
X»nl  nirt  spunely  puneturud.     Longtli  S.H  mm.;  .11  inch. 

Tampa;  one  specimen,  without  sexual  characters  ia  the 
t  abdominal  segments. 
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SiHICRlPS.  u.  g.    (MoNOToumj:). 

^  'Bnly  elongntc.  sub'Cylintlrioil.  rcsembllug  in  uilniaiureasarron  species 
«ir  Ips.  Htwt  tu  wide  SB  the  I'miliorttx,  not  aarruwed  behind  tJie  e;cs, 
"^bich  arc  anuill.  ronniied  and  convex;  narrowed  iu  front  of  the  eyes,  epl- 
^ti>mit  wid«r  tUiui  luii);,  with  Hideti  pamlU'l,  Ec-pnraled  Trom  the  head  by  a 
^verj:  doe|i  fmninl  auturo.  Lahmm  trans  vcrae,  liroaillj  rounded;  innndi- 
1>les  atriiD^,  obtusely  lixitlioil.  Palpi  abort,  the  labial  ones  broad,  Mud- 
•%uta  witli  iwrallel  aidi'S,  longer  than  wide.  Antennce  inserted  ih  lh«  cly- 
■jeftl  xumre,  U-Juiated,  joints  1  and  3  thick,  8-S  small.  &-I1  forming  a 
loose  elongate  club. 

Prolhorax  n«arty  square,  front  angles  rounded,  aide  margin  very  line : 
(>r(>Miernnni  very  narrow  between  the  coxie,  which  are  very  HmBll.  and  far 
"■Nw^k,  at  itio  hiud  margin  of  ibe  prothorai ;  coial  cavities  Binall.  oval. 
3(i(ldlc  r.oxii-  sepamied  by  the  narrow  meaoslernnm.  Hind  <»xit>  widely 
iBCiHUVtcd.  Ventral  segmenla  5i  lat  and  ^tb  each  as  long  as  the  (Uree 
«^Khers  tinltnl.  Elytra  |>aral1el,  scftrcely  wider  than  the  prothorax,  broadly 
Cruncata  at  tip,  exposing  a  long  pygidium.  Legs  rather  short,  tibiie  gradu- 
««lly  thickened  lu  tlie  tip,  wbere  there  are  it  few  small  spines  ;  tarsi  with 
■mJkv  joiiiU  dilated,  very  short,  last  joint  more  tb>m  twice  as  long  as  the 
«:>Ui«rs  united  :  claws  rather  large,  8im]>le. 

S6.  8.  palmlcola,  n.  sp.— Elongate,  reddish -testaceous,  impercepti- 
'^3)j  punctnlale  aliove  and  beneath,  and  Qnely  pubescent  ;  elytra  with  a 
Cmnavvne  plcei>us  cloud  near  the  tip,  and  frequently  another  near  the  base. 
X^engtb  1  mm. ;  M  inch  ;  varies  a  little  larger  or  sniailer, 
1^  5tb  ventral  segment  broadly  impressed. 

Tampa,  Haulover  and  Enterprise;  abundaot  on  Cham<Krops 
jaalmelto.  I  have  also  a  Hfiecimen  from  Georgia  ;  a  MS.  draw- 
ing by  my  father  bears  the  name  ^itidula  minutissima  Dej. 

The  qnadrangular  epiatoma  and  deep  frontal  suture  will 
^^iiatilu  this  small  insect  to  be  easily  recognized.     The  luaxil- 
^^Ln  are  unusually  large  and  flat  at  the  base,  filling  up  the 
^^^nccul  cavity  each  side  of  the  mentum. 

^^^VS7.  Scymnus  balteatUR. — Elongate  oval,  brownish  mfoua,  shining, 
^^^nnotulate  and  very  llncly,  sparsely  pubescent  i  elytra  tinged  with  piceoua, 
*^niaro«nted  with  a  broad  oblique  yellow  band  in  front  of  the  middle, 
^^cnealh  fluely  and  ileiisely  punctured,  ixist-coxai  arcs  entire,  not  ext«ndiug 
%<>  tiie  sides  of  the  abdomen  ;  anlennie  and  legs  pater  rufous.  Length  1.3 
Kkam.;  .UUinch. 

llaulover  and  Sand  Point ;  rare.  This  and  the  next  are 
*«iore  elongate  than  our  other  species,  except  S.  piinctalua 
2Vlelfl,,  which,  however,  is  more  coarsely  punctured,  and  of  a 
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clifterent  form,  with  the  sides  of  the  prothorax  much  h 
rounded. 

58.  ScymnuNqiiadritaenlatus.— Elongate-oval,  dull  brown,  pun 
tulate  and  clothed  with  fine  short  gniy  pubescence.  Elytra  black,  ea^ 
with  two  large  yellow  spots,  one  before,  the  other  behind  the  middl 
apical  margin  yellow.  Prothorax  rufous  towards  the  sides,  which  a; 
rounded  and  narrowed  in  front  of  the  middle.  Abdomen  dark  rufou 
antenna;  and  legs  paler.  Beneath  finely  and  densely  punctured,  post-coxi 
arcs  extending  to  the  1st  ventral  suture,  eflfaced  on  the  outer  side.  Lengt — '-^^ 
1.2-1.6  mm.;  .05-.0G  inch. 

Varies  with  the  yellow  spots  enlarged  so  as  to  become  confluent. 

Enterprise  and  Capron ;  rare.  The  variety  is  from  Opelou 
La.,  and  was  kindly  given  nie  by  Mr.  8all6.     The  anterio 
spot  is  oblique  on  the  inner  outline,  and  the  posterior  one  is 
transverse,  and  slightly  sinuate  behind. 

59.  lEneiN  pallida^  n.  sp. — Broadly  ovate,  convex,   impunctured. 
testaceous,   shining,  glabrous  ;  prothorax  finely  margined  at  base  ;  fronr 
tibifc  slender.     Length  0.8  mm.;  .0:35  inch. 

Sand    Point,    one    specimen.       Precisely    resembles   CE^ 
pusilla  in  form  and  sculpture,  but  is  very  much  smaller,  an 

of  a  pale  color. 

OC.    Peiitilia   miNclla,   n.  sp.  —  Rounded-oval,    convex,    shining,  — 

black,  glabrous.     Prothonix  finely  niiirglned  at  base,  sides  not  explanate  *^ 

nor  pnncUirecl.     Elytra  a  little  wider  than  the  prothorax,  distinctly  punc-  - 
tured,  suture  linelv  niaririned.     Lenixth  1  mm.;  .04  inch. 

Tampa  and    Capron.     A   widely  diffused   species,  found 

from   Lake  Superior  to   Florida,  and   from  Xew  York  to 

Illinois.     JSonictiiues  abundant  on  the  flowers  of  Thalyctrum. 

The  two  followiti^  species  do  not  belong  to  this  zoological 

province. 

Gl.  Peiitilia  iiiar^iiiata,  n.  sp. — Uoundedoval,  convex,  shining, 
black,  dabrous;  prothorax  finely  niaruincd  at  base,  sides  sparsely  punc- 
tured and  narn»\vly  explanate.  Elytra  finely  punctured,  suture  finely 
margined  behind  the  middle,  wider  than  the  prothorax  at  the  base. 
Lenirth  1.1  mm.;  .045  inch, 

Marqti(»tte,  LakeSuiierior ;  ^fessrs.  Hubbard  and  Schwarz. 
A  little  larirer  than  P.  lahcUa^  but  of  the  same  form. 

C),.  Peiitilia  oralis,  n.  sp — Elliptical-oval,  less  convex,  shining, 
dark  brown,  glabrous;  prothorax  finely  margined  at  the  base  ;  sides  im- 
punctured, linely  marginedt     Elytra  scarcely  wider  at  base  than  the  pro- 


i   tiuely    margiiie 


>t-hin.l    tlLL'    middle. 


UiDnx,  finely  puaclnred, 
XciigtlkO.Smui.',   08  EdpIi. 

Haulover  and  Enterprise ;  rare.     Less  bi-oad  than  the  other 
tveo  speciea,  and  with  the  elytra  more  finely  punctured. 

.  SaprinuH  dentipen  Mart.  Mon.  Histeroid.  (Ann.  Ent.  Soc.  Fr. 
31B55),  T29 :    Qg.  160.    Convex-oval,  broneed.    Head  sJightly  rugose  in 
t,  DUritiDdl  lincdeop  Willi  nimdlf  impressed  (kinial  chevron.  Prottiorax 
Actured  Al  llie  sides  and  front,  smooth  at  the  middle ;  base  witli  a 
w  band  of  aciculate  punctures.    Elyini  witli  it  lurge.  posterior  suti- 
^^^DPltata  punctured  apttce,  extending  frmn  tlio  Btitural  atriit  lo  tlie  3d 
~^  '       '        '  ~        "  ■    -   ■     -      •       -    ^  jjj^  apidil  margin ;  Ist  and 


1  ftam  the  end  of  the  lat  dorsiil  t' 

d  a  little  longer  tlutn  tlie  3d  and  4th ;  the  Ital  niLmcd  connected 

rilb  the  sutural,  which  is  entire.    Front  tibife  with  3  large  and  3  small 

:  bind  tibiiB  with  spines  arranged  In  two  raws;  mesostemum  smooth 

»ltl>  the  marginal  line  curved  in  front.    Proeternom  nnt  compressed,  strite 

t  Sifroiiinate,  abbreviate  iu  front,  divergent  behind.  Length  3.2  mm.,  .IS.'i 

Southern  Florida ;  Dr.  Palmer,  two  speuimenB.     This  and 

^^  Xrie  next  two  species  belong  to  my  group  VIII  *  but  it  differs 

-^jB^ — om  those  mentioned  by  Dr.  Horn  in  having  the  punctured 

^p.yTWce  of  elytra  limited  iu  front  by  a  transverse  outline.   The 

L^Kml  ^LiiDeral  stria,  as  Ufiual,  is  long  and  fine,  the  external  siib- 

^H^h  ^L:3tneral  wanting,  the  internal  short,  disconnected. 

^^^P         This  species  has  been  previously  known  only  from  Mexico, 

^^Br»::»  d  is  fwrhaps  only  a  variety  of  the  next. 

^*4.  Haprinus  lirazillen»i«  M'lr*.  Mon.  Hiai.  (Ann.  Em.  Soc.  Fr. 
^  ^«-£!*S),  73U.  fig.  ISB ;  Hiiltr  bniz.  Pnyli.  Mon.  HIhI,  M.  pi,  H.  fig.  2. 

Southern  Florida;  one  specimen,  Dr.  Palmer,  This  species 
*>*"»  lyditFere  from  the  preceding  by  the  punctures  of  the  elytra 
^^*^*  ■Hfl  more  densely  placed,  and  extending  nearly  to  the  bsiae 
'^^^  twoen  the  1st  and  4th  dorsal  atri«;  a  smooth,  roundetl 
1*  i  rrof  is  ihna  left. 

**^.  Haprlnti*  pvrittixliu,  u.  sp. — Convex  oval,  bronzed.     Head 

Elitly  rngiisi-  in  from,  marginal  line  deep,  with  a  badly  impresited  froiiul 

^'^rnn.  I'rotUorax  punctured  at  the  sides  and  from,  smmiih  at  the  middle, 

9  «i(b  a  narrow  hand  of  acicnlate  punctures.     Elytra  punutiired,  with 

aidm  And  a  tiirge  bosnl  mirror  smooth,  punctures  extending  to  the  huso 

'**-"*»''*ii  rliP  Isi  and  2d  dorsal  slriie ;  1st  dorsal  lim get  than  iIil- othora.  ex- 

***«^ng  fartlinr  liehind  than  the  Inner  marginal,  which  is  connected  wllh 

^    «luugiitti  fine  humoral :  3d,  3U  and  4th  elriie  noarly  equal,  one  half  the 

*T«»  Horn.  Prou.  Am.  PhU.Siic.  lmA,:»i. 
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length  of  the  elylrn;  tlie  last  immed  connected  with  rhe  BUtunt,  wlitcli  i» 
entire.  Front  libiie  willi  3  large  and  3  aniall  leelli.  Hind  liliiie  wllhl*u 
rows  of  spines,  Mcsosterniim  snioolh,  with  tlie  marginiil  lino  curved  is 
n-out  Proaiernum  ivith  atria  approslinnte,  abbrerinivd  In  front.  iUvnTAl 
hebind.     Length  3.8  mm.;  .IS  inch. 

Cedar  Keya;  nn  the  beach,  rare,     AIa>  allied  to  lli«  iwo 

preceding,  and  intermeJiate  betweoii  them  in  the  puncturing 

,  of  the  elytra.  It  dift'ers  chiefly  by  the  first  dorsal  stria  being 

prolonged  behind,  to  within  a  short  distance  of  the  tip,li.ii!i 

S.  fmlcrnus,  &c.,  though  in  a  le  s  degree. 

oe.  Epferus  brunnipenniM  if'ii-t.  Mod.  Hieler.  (Ado.  F.nt.  Soc 
Fr.  18541,  607,  fig-  18. 

Specimens  found  at  Enterprise  and  Haulover,  agree  I«^ 
fectly  with  the  deaeriptioii  of  this  Mexican  specie*,  exiwpl 
that  tlie  elytra  are  piceoiis-black.  The  Ibrni  is  oval-cdiiwx, 
and  it  is  easily  distinguished  by  the  4th  and  .ith  doreul  stri* 
being  abbreviated  infroiit,at  about  one-fourth  fruratliGl)a» 

0^.  AcrituN  sallnuA,  n.  rj).— Oliloiig-convei.  sliiniof  blactL  inJI*- 
lintlly  [lunclurt'd,  Pnitliiimx  willioiit  Iwisiil  row  of  piincliiriB.  Eljl" 
soiuewhnt  mure  dUtinctly  puiclun-d  iDWArds  the  suture,  and  slrftulrn- 
goge  bfUind  ;  Bides  Buioinb.  Pnwturnnl  8triie  strongly  dirergent  la  fa*'' 
and  twice  as  distant  at  till:  lobe  as  at  t>aso  ;  inoBi'SterDUm  wiiU  sab.nutgui^ 
Blria  entire.  Front  tihitB  moderaloly  dilated,  inner  margin  slightly  conit.. 
Length  .8  mm.;  .033  incb. 

Cedar  Keys,  found  only  on  the  ocean  shore. 

m.   Attenius  sciilpllliH  !Ur,'U.  Col.  lleOe.  iii,  86. 

A  si>ocies  found  at  Enterprise,  agrees  in  ail  respects  wit*' 
the  description  of  this  Venezuelan  inject.  It  is  closely  r*" 
lated  to  A.  cylindrus  Horn,  but  differs  by  larger  size,  and  bJ 
the  interspaces  of  the  elytra  being  strongly  custate.  Lengtli 
4  mm.;  .16  inch. 

fiO.  Geotrnpe»  cbalyb(eu§,  n.  sp.— Rounded -oral,  codtci.  itf! 

Bhining.  bliickisli-hlue,  with  metallic  gloss,  Pmtborax  with  a  few  tcatinw 
punctures;  sides  much  rounded,  retlc.ied  margin  wider  towards  tlie  U>'- 
which  is  distinctly  mar(;iiiiil.  Elvira  with  rows  of  punctures  in  plut  <' 
the  striic ;  sutunil  stria  iniprcsscd.  deeper  towards  the  tip.  which  it  inM* 
with  11  sniidl,  iieute  siUunil  spine  ;  side  margin  broiwtly  llattened  sod  "* 
flexed  iiciir  the  base,  niirroivcr  behind.  Lungih  about  21  luffl. ;  .WiM* 
Eljini  13-5  mm.;  .5:5  liicb. 
.;<'  Frout  libiie  with  4  large  and  several  Bmall   conicAl  teeth  oo  Uw  i* 


',  benl  rectBiigulii'ly,  proxinml  oJge  obliquely 

Tampa.    I  Iiave  Jescnhetl  this  sjiecifs  from  fragmentB  fimnd 

by  Mr.  Sctiwarz.    It  is  much  larger  than  the  other  species  in 

our   fauna,  as  the  elytra  of  the  largest   specimeD  of  femi- 

■its  in  my  collection  are  12.5  mm,;  .475  inch  long. 

This  species  seems  to  hove  a  rather  wide  distribution  in 

le  Atlantic  States.    Dr.  C,  Ziraraermann  once  told  me  that 

le  had  found  a   large  blue    Geotntpps,   without  impressed 

etriie,  in  South  Carolina,  and  if  I  mistake  not  I  have  seen  a 

similar  specimen  fi-om  Maryland,  in  Mr.  Ulke'a  collection. 

OiplolaxiH  iBnguidK,  n  ap — Elongntc.  aub-cjIlndrJcal,  pale- 

iwn  ;  licnd  strongly  pimclurod.  episConia  dcpresBeil,  margin  sirongly  re- 

:ed.  bnindly  Iruncole  in  front  angles  obtuse  noil  ruunded.     Prothomi 

na  wide  as  its  knglli,  more  narrowed  in  Tront.  leas  narrowed 

fteblad.  sides  with  an  obtusu.  roundtil  angle  Jtiat  boliind  tlie  middle  ;  disc 

ilrongly  punclured.     Elytra  with  the  ordiaary  rows  or  puitcturcs,  inter- 

coarsoly  und  strongly  punolurod.   Front  tibiie  Willi  two  large  tcelb  : 

ckft.     Lengili  S.a  mm.;  .25  incb, 

.Tampa ;  abundant. 

'tl-  AnoniBla  (Ilhombonyx)  semllivlda,  □.  ap — Oval,  piceoua. 
fclitniDg.  more  or  leas  whitish  toslnceoiis  almve.  elytra  uaiially  entirely  pate. 
"Head  aimraety  punelulivle.  episloma  pale,  concave,  rounded  in  front,  mar- 
gin strnngly  roflexcil.  Prothowx  twice  as  wide  as  long,  much  narrower 
in  fn>nt.  Sides  roanded,  very  llnely  margined,  baao  alniilarly  margined  ; 
vSiec  spamely  pUDclillHio,  with  a  large  tranarcrse  dark  cloud,  sometlmea 
o«%upying  nearly  Ihe  whole  surrnce.  Bcutellum  large,  ruunded  behind. 
«lark  colored-  Elytra  with  the  usual  punctured  equidlatnni  at riie.  First 
i  iiatcTsiwoH  wider,  with  a  confuaed  row  of  punctiirua  from  the  base  m  tliu 
naidclh  i  outer  striir  anmewhat  effaced.  Legs  usually  mnrginvd  with  pale ; 
k  '  ^aAawb  aiiuple,  Body  Ixincath,  thighs  and  margin  of  ulytn  wiih  long  liuirs, 
■^^pigth  G..t  mui.:  .25  Inch. 

^^^^^nmpft  and  Capron.    The  inner  claw  of  the  front  tarsi  is 

^^^Hthed  near  the  hate  and  then  suddenly  bent,  with  the  lower 

I^^Htline  slightly  sinuate  to  the  tip  in  four  specimens  exam- 

itncd;  this  is  probably  a  sexual  mark  of  the  d',  tliough  one 

^»f  the  specimons  is  much  stouter  in  form  than  the  others, 

72.  Taphrocerns  IsevlCOlIU,  ii.  ap,  —Very  sniHll,  slender,  conves. 
■latTower  Iri'lilnd.  Iitai'lt.bronxi^d.  alunlng.  Head  and  pmlhumx  nearly 
Kniiiath,  thu  riniiL-r  iurge.  lougituUinally  luipreiisi.'il  :  ihit  liitler  with  very 
A*ep  (itilique  impreatbns  tuwurds  thu  sides,  which  are  nearly  straiglit  and 
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sub-parallel-     Eljlni  micven,  witli  vague;  rows  of  ftelily  iniiirvHBcd  lUi"' 
Length  3.5  mm.;  .10  iuoli. 

Enterprise ;  one  epecimen.    Easily  recognized  by  the  flmuH 
,  size,  large  head,  not   narrower  than   tiie  prothorax,  and  hy 
the  latter  not  being  narrowed  in  front. 

73.  WematotlfK  pnnctatus,  n.  ep. — Glongftio,  smrcel;  Dtrnf 

liehind,  brown,  pubescent,  strongly  punctured.    Epistonui  nt  b*H  Mjud 

I  wklth  to  tlie  aptux  from  it  to  tbu  eyes.    AnlcnniB  noirly  bM  » 


long  as  the  body,  with  the  2d 
and  Qth  sUll  longer,  sub-equal  ; 
thorax  wider  tlinn  It     ;,  scarcelj  ._ 
hind  ;  strongly  and  c     soly  puncturi. 
terspaces  strongly  pi  Tc 

punctured,   laM  ven 
vated  granules,     Loi 

Enterprise ;  one  specimen, 
frage)  agrees  in  all  respects 
short  and   less  sle: 
longer  than  the  2d  „.      ^.   i 
ence  is  sexual. 

74.  Anchastiu  loi 

etyLra  and  Ic^  paler. 

1,  margin  fine,  not  roflekcu. 
mngly  and  densely,  i 


equal,  3d  a  little  longer,  lUi 
)ini«  longer  tlwo  wide,  eiio»l.  Pw- 
wtd  in  troDi,  feebly  channeld  ta 
_  Klytral  strlB  well-impmsnL  ^• 
nvex  luwants  llie  base.  Bi^aaUi 
ed.  and  roughly  asperate  witl  ol'' 

A  Bjiecimen  from  Texas  (Bei- 
tcept  that  the  antenna  are 
lie  3d  joint  more  evidently 
I  disposed  to  think  the  ditFa^ 

. — Elongate,  pubescent,  red-hrows, 
and  atrongiy  punctured,  ftunl  w* 
otlmrai^  nearly  one-half  longer  IbiB  , 
rselj  punctured,  narrowed  in  fiwiV 
aides  nc'iirly  atraif^ht.  hind  angles  bic&rinale  Elytra  with  pnncluted  •trie, 
interspaces  nearly  IliU,  finely  not  densely  punctured.  Anlenna  *llli*i 
joint  ooe-bair longer  than  the  M;  united  equal  to  the  4th.  Length  lUiuiB.; 
.40  iiiMi. 

Enterprise ;  one  specimen.  A  smaller  specimen  (7.2  nini.; 
.29  inch)  from  Louisiana  waa  given  me  by  Mr.  Salle,  whidi 
is  a  little  less  elongate,  but  not  otherwise  ditlerent. 

73.  .InchastUN  fiiscUH,  n.  sp.— Elongate,  pubescent,  darknttcM* 
above,  rfd-bmwn  bonenth.  Head  coarsely  imnclured  ;  puncture*  ooNH* 
cute,  frtJnt  broadly  concave.  Prothorax  coarsely  punctured,  longrtlku 
wide,  gradually  narrowed  in  front,  sides  straight,  hind  angles  unlaHnlt- 
Elytra  with  coarsely  punctured  atriiB,  interspaces  convex,  spaittly  *'■ 
linely  punctured.  Antennie  brown,  half  as  long  as  Ihe  body,  fUrmftt 
serrate,  ii  joint  vtry  Braall.  3d  as  large  as  the  4ih.    Length  7.  J  nuu  .  • 

Enterprise,  June;  one  Bpecimen. 
7G.  Anchaitun  asper,  n.  sp.— Smaller  and  more  robuit,4aifcbio*t 


clothed  with  long  puheacenee.  Head  coaMcIy  punctured,  punctures  not 
nmliilicntc,  front  Baticued,  not  concsve.  Prolhorsx  not  longer  than  wide, 
uarrowml  in  front,  sides  strulghl,  hind  angles  unlcarinate  ;  disc  strongly, 
sub-rugnacly  punctured.  Elytra  blnck,  airiip  w  el  I -iui  pressed,  Interetmcea 
eunvex,  rough  with  strongly  mnrked.  but  nut  densely  placed  small  eleva- 
tfolB.     Ailtennn  longer  Ihiin  the  head  and  protliorax,  strongly  sornile.  2d 

^■htsiiiikll.  3d  as  large  aii  the  ftli.     Length  4.7  mm.:  .18  inch. 

^^Kiedar  Keys,  June. 

^^^W.  Athouii  tfebills,  n.  sp.— SmuU,  very  elongate,  rufu-testaceous, 
pnbcsccDL  Read  punctured,  front  not  coucave,  broadly  rounded,  or  sub- 
imncate  anteriorly.  Prolhorux  {J}  nearly  twice  ae  longas  wide.slightly  nar- 
rower In  front,  hind  anglea  produced,  acute,  not  carlnale.  not  divarioito ; 
RtirAice  ilensely,  rather  finely  punctured.  Elytra  with  niirrow  sutuml  brown 
line.  striiG  deep,  Inturspaccs  flat,  punctulaic.  Antenoie  not  scrmte,  half 
MS  Toug  ai  the  body  ;  2d  and  Kd  JuinU  equal,  logether  a  liltle  longer  than 

^^C4tli.     Length  4.0  mm.:  .18  Inch. 

^^HiMke  Harney,  May;  one  s[>eL'iTneii.     Tlie  3d  joint  of  the 

^^Bbi  is  very  distinctly  lobed. 

78.  Cypbon  impreMius,  n.  sp.— El  on  gate -oval,  not  convex,  plceoua, 
pDt>cBcc<i1.  Anlenuie  and  legs  piceo-lestaceous.  Head,  prothorai  and 
elytru  equally  densely  punctiilale,  the  last  without  elevated  Hues  ;  about 
oaC'Niilh  from  the  base  is  a  strong  curved  Impresslou  extending  to  the  su- 
ture, and  b(.-hlad  the  middle  a  still  deeper  oblique  one,  not  allHlniiig  the 
«Utur«  :  belween  these  two  pairs  of  impressions  lli«  suture  is  slightly  ele- 
THted.  Antennie  with  the  3d  Joint  slender,  equal  in  length  to  the  Zd.  not 
shorter  than  the  4lli.     I.enfrth  2.3  mm.:  .OV  inch. 

Tampa,  etiJ  of  April.  The  impressions  of  the  elytra  and 
tiie  suture  behiud  the  posterior  one  are  paler  and  almost 
testACuon.t. 

79.  Lncfdota  lut^icolliit,  n.  sp. —Elongate,  black,  pubescent. 
Prothonix    bright   yKJlowish-n-d,   sul)- triangular,   apical   angle   rounded. 

^^■tol  angles  lub-aculc  ;  sldc-s  oblique,  base  broadly  cmarginale,  side  mar- 

^^^b  deprCMcd  and  rellexed,  more  widely  towards  the  hose,  apex  and  sides 

^^^BnnWi  disc  nearly  smooth,  finely  channeled.    Scuteilnni  red.     Elytra 

^Hnly  and  dt^nsely  scabrous,    i^ach  with  two  oltsoleie  elevated  lines,  side 

nwrgin   narrow.     Anlenno!   (^)   nearly  two  thirds  as  long  as  the  Imdy, 

eompresscil.  Joints  only  slightly  narrowed  at  the  base,  so  that  they  are  very 

fJMUy  serrato    Last  two  venirul  segments  mfo- testaceous,    Length  8  mm.; 

^fnch. 

Butnter  County ;  two  c?.  Ueserahlee  the  New  Mexican 
ftinus  eatlaria  Lee.  in  form  and  color,  hut  differs  in  the 
tanna;  being  much  longer  and  cotupresaed,  as  in  our  other 
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Lucidoice.     L,  thoracica  from  Mexico  has  been  considered 
identical   with  P.  collaris^  but  differa  by  more  robust  for 
red  scutellura,  coarser  sculpture,  and  by  the  reflexed  marg- 
of  the  elytra  being  much  broader.     The  abdomen  of  bo 
sexes  is  entirely  without  phosphorescent  or^ns,  and  the  a 
tennse  are  more  distinctly  serrate  than  in  L.  luteiccllis. 

80.  Photiniis  (Pyractomcna)  ecostatus,  n.  9\\ — Elongate,  head  a 
prbthorax  pale  ;  the  latter  a  little  longer  than  wide,  rounded  on  the  sid 
narrower  in  front,  and  less  broadly  rounded  at  apex,  sides  deprcsse 
scarcely  punctured,  edge  dusky  for  the  greater  part  of  the  length  ;  di 
finely  carinate,  with  a  dark  stripe,  narrow  at  the  apex,  broad  at  the 
which  is  bisiuuate  ;  hind  angles  rectangular,  blunt  at  tip.  Scutellnm  darl 
Elytra  finely  and  densely  scabrous,  narrowly  margined,  without  discoid 
elevated  lines,  sutural,  lateral  and  apical  margin  pale  ;  a  narrow  discoid 
vitta  extends  from  near  the  humerus  to  behind  the  middle.  Antennre  darlc^^ 
shorter  than  the  prothorax.    Beneath  pale,  meso-  and  raetathorax,  and  tw 
series  of  large  transverse  ventral  spots  dark  ;  phosphorescent  organs  on  5t 
and  6th  segments,  as  two  pairs  of  oval  slightly  depressed  spots  of  a  hone 
yellow  color.      Legs  piceous,    trochanters  and  proximal  half  of  thigh 
pale.     Length  14.5  mm.;  .57  inch. 

Key   West;   one   ?,  Mr.  Edw.  Burajess.     Allied  to  PA. 

horealis^  but  differs  by  the  elytra  being  more  finely  scabrous- 
and  entirely  without  elevated  lines. 

81.  Photinii<4  (Pyractosonia)  iiitidiveiitris,  n.  sp. — Very  elon- 
gate, pale.  Prothorax  with  sides  br(>a(lly  tiattened,  sparsely  punctured; 
marked  with  an  elongate  lateral  dusky  spot,  disc  with  a  broad  dark  dorsal 
stripe.  Elytra  densely  scabrous,  without  elevated  lines,  stnmgly  margined  ; 
sutural,  apical  and  lateral  margins  pale  ;  a  narrow  dorsal  vitta  runs  from 
near  the  luunerus  to  beyond  the  middle.  Meso-  and  metathorax  fuscous  ;  ab- 
domen pale  ;  2d  and  8d  segments  with  a  quadrate  spot  each  side  half  way 
between  the  median  line  and  the  side  ;  4th  segment  w^ith  a  large  transverse 
dark  spot  each  side,  remaining  st'gments  bright  yellow,  5th  and  0th  each 
with  a  pair  of  pits  connected  with  the  phosphorescent  organs,  resembling 
large  spiracles.  Antennjc  sliorter  tlian  the  prothorax,  dark,  base  pale. 
Legs  dark,  trochanters  and  base  of  thighs  testaceous.  Length  14  mm.;  .55 
inch. 

Enterprise  ;  one  -f  specimen.  The  scutellum  is  testaceous 
and  the  prothorax  rather  narrowly  rounded  at  apex ;  in 
another  specimen  from  Capron  the  scutellum  is  cloudy,  and 
the  a{)ex  of  tlie  prothorax  is  broadly  rounded.  Nearly  allied 
to  P.  oivptstata^  but  in  that  S[)ccie3  the  sides  of  the  prothorax 
are  not  dusky,  while  the  head  and  the  first  four  ventral  seg- 


iiients  are  entirely  dark.  Also  nearly  allierl,  but  different  by 
tlie  densely  pmictiilate  iihosjihoresceiit  segments,  is  the  fol- 
lowing s|io(!ies. 

SS.  FtlOtinus  (Pyriiciosoriin)  puactiTCntria,  n.  s|i.— Very  elou 
gatP.  ofllie  HiDie  funn.  size  nnd  cnUir  as  P.  niCidmntrit.  with  the  aides  of 
ilir  r>n)i  Unrax  Tiiscoua  ;  tlie  l8t-4tliBcgini!atsoralHlonien  are  not  spatted,  but 
fuacDus,  n  little  paler  at  tlicetlges.  TliephosiilmreBcentscgmeDlsareflaelj 
And  dunaely  punctulate.  The  discoidal  elevated  linus  of  the  elytra  are  die- 
ttsct.    Length  13  um. :  .50  incli. 

Texas;  three  cf  ;  Austin,  Mrs.  V,  O.  King;  Boeque  Co., 
G.  W.  Belfrage. 

bi.  Phatians  (Pyracttis^ma)  colIuslranS)  n.  ap.  —  Elongate, 
fuariius.  Prothonix  yellow,  tinged  with  r>ran>;uat  llie  tuiUdlo,  a  Utile  longer 
tliAD  wide,  sides  parallel  bifhind.  re.^ulurly  rounded  into  the  apex  hefiire 
tlie  niiddli',  margins  widely  relieved,  scahrnus ;  disc  sparsely  punctulate, 
nbialnK,  duel/  eliannekd,  hetwtHin  (ho  inUldk'  and  the  apex  is  a  transverse 
fiiscoua  S|rat.  Sculelluni  yellow.  Elytra  pubraccnt,  coarsely  scat'TOUa, 
twtl  with  iwo  faint  elevaled  lines;  suturul,  apical  and  lateral  margin 
narniwly  linrd«ml  willi  yelloir,  aide  margin  narrow,  nut  retlexed.  BeDeath 
fUacoplcHOUS.  ntli  and  rolluwing  vuniml  sei^niunts  ( J^)  yellow,  5th  and  6th 
plioBpliorcscrnt,  each  Willi  a  piiir  of  rounded  hupresaiima.  having  a  pore  at 
the  IwttDin.  Anttsunic  f  iscdus,  not  lunger  than  the  prothorax.  Legs  Tus- 
coat,  DOtoriornnd  middle  more  or  Icsa  tcdtaceoua.  Length  7.2  ram.;  .8SS 
inch, 

TanifMi  and  Enterprise ;  two  J. 

C4.  PliorinUH  (Pyrnclnsiunn]  Ulllbratua.  n.  sp.— Of  the  snme  size, 
furiii,  e-iliir  and  Bt'ulpliiru  as  P,  cullutlram.  but  diHt-rs  liy  the  prolhorax 
linving  an  elongate  b^ack  apiit,  extending  fnini  near  the  iHiae  to  the  anterior 
■cobitHtH  |)oriion,  thia  spot  is  wider  In  llront  than  behind  :  the  vlftra  are 
■nnrc  ttrongly  margined  nt  the  side.  The  antennre  arc  longer  and  mora 
slender,  extending  beyond  the  base  or  the  prothorai,  and  the  lat  joint  is 
pale.     Length  7.5  mm. ;  .80  inch. 

^  1th  and  Tollowing  ventral  segracnia  yellow,  4tli  and  Bth  phosphorea- 
crnu  ench  with  a  pair  o'  amall  pits  with  a  pi>re  at  the  Iwtlom  ;  lith  broadly 
emarginnle  behind,  Clh  small,  emaiginate,  7rh  small,  rounded  at  tip. 

9  The  block  apnt  or  the  prothorax  exlcnda  lo  the  apex  ;  the  ventral  scg. 
neDta  are  black,  and  only  the  4th  has  a  tronaverae  oval  phosphorescent 
•pM  nrpalc yellow  nt  Ihe  middle,  thcSlh  segment  is  not  emnrginato,  the 
Qth  is  flui.  prominent  and  slighily  nmched  hi  Up. 

Tampa,  Baldwin,  Capi-on;  May  and  June.  Two  much 
Fmaller  fetnalo.=i  seem  to  indicate  otlier  spefies,  which  with 
more  material  may  be  projicrly  dttiiied.  It  seems  to  me  un- 
safe to  propose  name.«  for  them  at  present. 
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1st.  Capron.    5.5  mm.;  .22  inch.    The  prothoracic  black  stripe  e: 
from  the  base  to  the  tip  ;  the  scutellum  is  dark,  the  6th  ventral  segment'      -^"". 
a  small  rounded  pale  yellow  phosphorescent  spot,  besides  the  large  oJ3.  ^^ 
the  4th  segment. 

2d.  Cedar  Keys.     3.8  mm.;  .15  inch.    The  prothoracic  black  strips 
tends  from  the  biise  nearly  to  the  tip  ;  the  scutellum  is  dark,  the  epipl^ 
are  piceo-testaceous,   and  there  is  no  phosphorescent  spot  on  the 
ventral. 

85.  Ozognathu§  floridanuN,  n.  sp. — Black,  shining,  scarcely 
ceptibly  and  thinly  clothed  with  very  short  pubescence,  punctulate, 
tennfe  and  legs  piceous.     Prothorax  twice  as  wide  as  long,  convex,  s3 
margined,    very   much    rounded,    hind    angles  very  smalls   rectangu^ 
slightly  prominent.     Length  1.4  mm. ;  .05  inch. 

Tampa ;  two  specimens,  one  of  which  was  most  kindly 
me  by  Mr.  Schwarz.     The  sides  of  the  prothorax  are  ve 
much  more  rounded  than  in  0.  cornutiv^^  and  the  pubesoen 
is  much  shorter.     The  cf  is  not  known. 

This  is  an  interesting  addition  to  the  genera  common 
Florida  or  the  Antilles  and  California. 


o 


86.  Hemiptychus  debilis,  n.  sp. — Elongate-oval,   convex, 
brown,  shining,  clothed  with  very  fine  prostrate  pubescence,  almost  imper 
ceptibly  punctulate.     Prothorax  short,   rounded  at  base,  slightly  emargi 
natc  at  apex,  side  angles  detlexcd,  Hub-acute  when  viewed  laterally.     Elyt 
with  two  deep  stria'  extending  from  the  middle  nearly  to  the  apex.     Be 
neath  sparsely,  finely  punctured  with  sparse  shallow  punctures  on  the  side 
in  front  of  the  middle.     Anteniue  and  tarsi  yellowish.     Length  1.9  mm.  - 
.075  inch. 

Enterprise  ;  one  specimen.  Resembles  H.  ventralis^  but 
the  lateral  striii?  of  ilie  elytra  are  longer,  and  the  surface  is 
sparsely  covered  with  shallow  punctures  at  the  sides  near  the 
base ;  the  form  is  a  little  less  elongate. 

Heniiptychiifi  NiiuiliN,  u.  sp. — Elongate-oval,  convex,  less  rounded 

in  front  than  behind,  blackish  brown,  less  shining,  tioely  densely  punctu- 
late and  finely  pubescent.  Prothorax  more  distinctly  punctured  towanls 
the  sides.  Elytra  with  two  deep  stria?  extending  from  the  middle  to  near 
the  tip  :  punctures  more  distinct  at  the  sides  and  in  front.  Beneath  finely 
punctulate.     Length  2.3  mm.;  .09  inch. 

Tampa ;  one  specimen. 

87.  Hemiptychu§  abbreviatus,  n.  sp.— Oval,  convex,  equally 
rounde<l  before  and  behind,  dark-brown,  with  a  slight  reddish  tinge,  im- 
perceptihly  imnctulate  and  very  finely  pubescent.     Elytra  sj^rsely,  finely 


ntulolu.  striiK  twn,  ileep.  beB;innmg  about  one-fourth  from  the  aiiez  ; 
mcelan  vtryEhnrt  tmce  i>riho  siilural  sliini  the  inner  one  li 
ir  thftQ  llio  ouler  one.    Under  siirfiice  scarcely  iierceptitilj  [luuctulalo, 
bgtli  2.3  uiQi.;  .08*1  incti. 
laprnn;  one  specimen.    Easily  known  by  the  short  strife, 
1  very  fine  pubescence. 

.  nemtptfchus  aucfUH,   n.   sp,— More   el  on  gate- oval,   coiivox, 
nlly  munded  licrorc  and  t)cliiiid,  HUli-o|>iujue,  Indigtiucllf  punctulate, 
jUsli-lirowii,  deiiBfly  elolhed  willi  uliort,  yellowish  pulieacence.    KlylT* 
^r  Hirin  beginning  Just  liehirid  Ills  middle,  joining  aahort  rem- 
it uf  the  gulnnil  slrin  ;  Sd  stria  beginning  fanlier  Incit,  and  joiaiag  h 
eof  thcHUtvsutural  atria  inside  of  the  2d  stria;  twginuing  at  the  middle, 
3  running  backwurds  Tor  a  short  distance  is  an  indistinct  \l  stria,  in  the 
ilircciitin  or  which  is  situated  a  large  granule.    Beneath  indistinctly  |)unc- 
tulnte.     Lun^h  1.5  mm. :  .Od  inch. 

Hapron ;  one  specimen.  I  do  not  observe  anything  similar 

le  granule,  or  elevated  puncture  above  mentioned  in  any 

r  9[>ecies.     It  is  situated  about  one-fif'th  from  the  apex. 

e  species  of  Hemiplychvs  here  described  are  to  be  inca- 

,  in  the  table  (Proc.  Acad.  Nat.  Sc.  Phila.  1865,  239), 

ween  H,  ventralis  and  obsolelus.     Several  other  species  al- 

L  to  JI. gravis, are  indicitted  in  the  collections  of  Dr.  Horn 

[  myself,  but  until  hirger  series  of  specimens  are  obtained, 

ikiok  it  is  undesirable  to  describe  them. 

.  Cstoroma  punctalatn,  n.  s|),— Elongnte-oval,  cnnvex,  hiacfa- 

BoUB,  mlher  sliining,  liiinly  clothed  with  tine,  prostrate,  very  short 

^  distinctly  hut  finely  punctured.   Beneath  similarly  punctured, 

•  Hhd  front  larsi  yellow-lirown.     Length  3.5  mm. ;  .10  inch, 

;  one  specimen.   The  pubescence  has  a  sericeous  re- 

tn,  where  it  U  well  preserved. 
I  (^toranta  halonerlcea,  n.  sp.— Elongate-oval,  convex,  fus- 
t,  daoBoly  clothed  with  short,  gray,  erect  hair,  producing  a  velvet  bU- 
f  laMm  ;  elytra  eiLch  with  a  large,  oli1iqn«  6|iot  abont  tbc  middle,  and 
uUer  round  iKwlerior  one  without  lustre,  and  consequently  appearing 

;  BUrfiice  Imiicrrrptihly  punctuliilc,     I.:englh  1.5  mm.;    OG  inch. 

Bnterprise;  three  specimens. 

.  Catorama  minuta,  n.  ap. — Oval, convex,  ntscous  brown,  nni- 
Bly  finely  punclulate,  and  tliinly  clotlied  with  line  pubescence.    I^ength 
.0*5  inch. 

Isterprise;  two  specimens.  This  speeies  is  slightly  more  ro- 
;,  AMKa.  i-Hiixia,  sot-,  xvii,  lUl.  3v.     phistbu  apwl  20,  1878. 
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bust  than  the  others,  and  is  easily  known  by  the  very  ar**-*^ 
size,  and  fine  though  not  indistinct  punctures. 

The  following  species  from  California  and  Texas  m»;^ 
conveniently  described  at  the  present  tima 

92.  Catorama  frontalifl,  n.  sp. — Sub-cyUndrical,  roan4ed  tt  ^-^'^^ 
end,  brown,  somewhat  shining,  very  finely  and  densely  ponctuUte,  do^^^ 
witli  fine,  short,  sericeous  pubescence.    Head  with  the  curred  ftonti^l 
pression  deep,  side  margin  of  fh>nt  stronger  than  in  the  other  »p^«-^  .  * 
and  narrowly  reflexed.    Prothoraz  with  the  hairs  so  arranged  as  to    M^^  «. 
the  appearance  of  a  slight  elevation  at  the  middle  of  the  base.  Length    -^^ 

0  mm.;  .17-. 25  inch.  y^ 

Santa  Barbara ;  one  specimen,  collected  by  Mr.  O.  R.  Gvot^'^^  ' 

Of  the  same  size,  form,  color  and  sculpture  as  C  simplex^  K^^' 

difiers  by  the  sericeous  pubescence,  and  more  strongly  vm  ^^^q 

gined  front.    On  comparison,  the  sides  of  the  elytra  are  eg^    _^ 

to  be  more  broadly  and  distinctly  concave,  but  this  di£ESs:=^^ 

ence  is  not  very  obvious. 

Catorama  sectans,  n.  sp. — Elongate-oval,  convex,  blackish,  c1otl» 
with  extremely  fine  brown  pul)escence,  distinctly  punctulate.    Elytra  wC 
the  punctures  towards  the  sides  arranged  somewhat  in  rows^  and  with 
distinct  traces  of  two  striuj  near  the  base.     Beneath  distinctly  punctui 
anlennn?  yellow-brown.     Length  3.3  mm.;  .13  inch. 

Texas;  Dr.  Horn.  Very  like  C.panctulata^  but  larojer,  wit 
the  tine  punctures  of  the  elytra  arranged  in  rows  near  th- 
sides  and  with  slight  traces  of  the  two  outer  strise  near  th- 
base,  thus  showing  a  tendency  towards  Hemiptychus. 

93.  Catorama  obsoleta,  u.  sp.— Elongate-oval,  convex,  brown 
impcrceplibly  punctulate  and  finely  pubescent.     Elytnv  with  some  feebh 
traces  of  strite  at  the  sides,  especially  near  the  base.     Length  2.4-3.3  mm.      -^^' 
.10-.  13  inch. 

Southern  part  of  California;  one  specimen  collected  by""^^ 
Mr.  Hardy  was  kindly  given  me  by  Dr.  D.  Sharp.     ThisP- 
specics  is  very  simihir  to  C,  punctulaia^  but  is  of  a  brownei 
color,  and  not  distinctly  punctulate. 

Table  of  Species  of  CATORASf A. 

Larger  sub-cylindrical,  very  finely  and  densely  punctulate 2. 

Smaller,  elongate-oval 3. 

2.  Front  strongly  margined  at  the  sides,  pubescence  sericeous 

1.  frontal&i»  n.  sp. 
Front  as  usual,  finely  margined  at  the  sides,  pubescence  not  seiiceous. . 

2.  rtmpliwc. 
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Pubescence  coarse,  sub-erect,  velvety 3.  holosericea,  n.  sp. 

Pubescence  very  fine 4. 

Blackish,  distinctly  punctulate,  elytra  with  rows  of  punctures  towards 

the  sides 4.  sectaiiB,  n.  sp. 

Blackish^  distinctly  punctulate,  elytra  without  rows  of  punctures 

5.  punctnlata,  n.  sp. 

Red-brown,  imperceptibly  punctulate 6.  obsoleta,  n.  sp. 

Smaller,  less  elongate,  finely  punctulate 7.  minuta,  n.  sp. 

)4.  Dorcatoma  granum,  n.  sp. — Sub  ovate,  convex,  blackish- 
>wn,  shininj; ;  pubescence  sparse,  fine,  erect.  Prothorax  punctulate. 
r'tra  sparsely,  finely  punctured,  punctures  arranged  somewhat  in  rows  ; 
3  outer  stiiae  deep,  and  a  short,  less  deep  one  at  the  margin  near  the  base, 
neath  brown,  spareely  and  finely  punctured,  metasternum  truncate  in 
nt.     Length  1.5  mm.;  .00  inch. 

Enterprise;  two  specimens.  More  robust  than  D,  setutosuMj 
d  much  smaller. 

5.  Dorcatoma  tristriatum,  n.  sp.— Oval  convex,  less  rounded  in 
It,  shining,  black,  thinly  clothed  with  short,  sub  erecf  gray  pubescence. 
rd  and  prothonix  finely  punctulate.  Elytra  finely,  densely  punctured, 
h  three  striae  near  the  side ;  these  striaj  begin  in  front  of  the  middle,  the 
3r  two  extend  nearly  to  the  tip,  while  the  3d  is  much  shorter,  ending 
ut  one-fourth  from  the  tip.  Beneath  finely  punctured  (antennae  not 
a).     Length  2.5  mm.;  .10  inch. 

Bosque  County,  Texas;  Mr.  G.  W.  Belfrage,  one  specimen. 

6.  Caenocara  lateralis,  n.  sp  — Broadly  ovate,  convex,  black, 
ling,  sparsely  and  finely  punctured,  pubescence  gray,  sparse,  erect. 
►thorax  more  densely  punctured  toward^  the  sides  Elytra  with  1st  and 
itriiedeep,  entire  ;  the  3d  extends  from  the  base  for  one-third  the  h^ngth; 
lateral  lobe  has  a  distinct  marginal  stria.  Beneath  strongly  punctured. 
igth  1.5  mm.;  .06  inch. 

Enterprise;  one  specimen.  This  species  closely  resembles 
J  small  form  of  C.  oculata^  in  shape,  color,  and  sculpture, 
t  ditfei*8  by  the  lateral  lobe  of  the  elytra,  which  has  a 
tinct  marginal  stria.  The  eyes,  as  in  C  oculala.diYQ  almost 
ided  by  a  narrow  acute  ea^argination.  The  antennae  are 
low-brown. 

r.  Caenocara  intermedia,  n.  sp. — Ovate,  convex,  brownish - 
:k,  shining,  finely  sparsely  pubescent.  Head  finely  punctulate,  emar- 
UloQ  of  the  eyes  rounded  at  the  end,  less  deep.  Prothorax  finely  punc- 
te.  Elytni  finely  punctulate  in  rows  ;  lateral  lobe  faintly  striate  ;  outer 
%  entire,  deep,  2d  stria  deep  from  the  base  tor  three- fourths  the  length, 
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where   it  is  abbreviated;   8d  stria   wanting.     Beneath  finely  « 
pnnctared.    Antennee  and  tarsi  yellow-brown.    Length  3  moL ;  .06  i 

North  Carolina ;  Dr.  Zimmermann,  one  specimen. 
species  resembles  Dorcaioma  in  the  sculpture,  bat  the  fo 
more  robust,  and  the  eyes  emarginate  to  near  the  middl 

98.  Caenocara  californicay  n.  sp.~Broadly  ovate,  convex,  b 
shining,  with  fine  sparse  sub-erect  hairs.    Head  and  prothoraz 
densely  punctiilate.    Elytra  less  densely  punctnlate,  with  three  stito 
the  sides ;  Ist  and  2d  entire,  8d  beginning  at  the  base  and  extending 
third  the  length  ;  there  is  no  marginal  stria.    Beneath  finely  pundfl^ 
(antennae  not  seen).    Eyes  almost  divided.    Length  1.5  mm.;  .06  Uic 

California;  one  specimen  received  by  Dr.  Horn.     V- 
similar  to  the  small  form  of  C.  ociUaia^  but  differing  by  ^ 
more  densely  punctured  prothorax,  and  more  finely  pn 
tured  under  surface. 

Table  of  Specie  of  Canocaba. 

Broadly  ovate ;  eyes  nearly  divided  by  a  deep  narrow  emarginatkw 
1st  and  2d  striffi  of  elytra  entire  ;  8d  extending  one-third  the  length. 
Less  broadly  ovate,  eyes  emarginate  only  to  the  middle ;  td  stria 

elytra  abbreviated  behind,  3d  obsolete 5.  intennadia,  n.  s 

2.  Elytra  sparsely  finely  punctured 

Upper  surface  eipially  densely  and  finely  punctured ;  lateral  lobe 

elytra  without  a  stria 4.  BOjmns 

8.  Lateral  lobe  of  elytra  without  stria 

Lateral  lobe  of  elytra  with  a  distinct  marginal  stria.     Head  and  prothc^^ 

rax  finely  punctured 3.  lateraUa,  n.  spr' 

4.  Head,  prothorax  and  elytra  very  sparsely  punctulate 1.  oonlata^ ^ 

Prothorax  more  densely  punctulate 2.  oalifoniioa,  n.  sp — - 

BYRRHODES,  nov.  gen.  (Anobiini.) 

Body  rounded,  slightly  oval,  convex,  pubescent  with  coarse  hairs.  Hea^-- 
inflcxed,  broad,  mandibles  resting  against  the  metasternum  in  repose  ;  un- 

dersurfiice .  Antenna^  10-jointed  ;  1st  joint  large,  auriculate,  2d  nodose, 

rather  large,  attenuated  at  base,  3d  slender,  4th  and  7th  subtransvcrse, 
gradually  slightly  wider  (4th  appears  to  1)c  indistinctly  impressed  trans- 
versely);  8th  triangular,  as  long  as  the  whole  stem,  from  the  2d  to  the  7th ; 
about  twice  as  wide  as  long,  remaining  joints  broken.  Palpi  not  seen. 
Eyes  not  convex,  not  emarginate,  partly  covered  behind  by  the  prothorax. 
Prosternum  not  seen,  front  coxaj  deeply  sunk  in  the  cavity,  not  seen. 
Mesosternum  concealed  by  the  metasternum,  which  is  produced  in  fh>nt 
into  a  broad  square  process,  the  anterior  margin  of  which  is  slightly 
rounded,  and  the  front  angles  are  acutely  prominent  laterally.    The  pos- 


lerior  fwrl  of  tUe  metafllemura  is  litrge,  ipareely  punctufed,  with  a  medinn 
impressed  lino,  eacli  side  of  wLich  is  a  shallow  rouud  Impression.  Legs 
slender,  mtber  long,  middlu  coxot  sepiiraled  by  the  metnaiornal  protcsa ; 
middle  ]cg4  receiv(<d  in  IransTerae  excavations,  which  extend  on  Ibe  epi- 
plcune  ;  bind  legs  received  io  excavalionti  wliich  occupy  the  whole  of  the 
Irngtii  of  Uio  let  voDiral  eegnient,  aud  exiend  to.  Imt  not  upon,  the  edge 
of  tbi!  eiytm ;  tarsi  broiul,  let  joint  not  elongate.  Sth  not  narrower  nor 
Inngor  tliaii  the  4tli :  claws  small,  divBricate,-  append  I  culntc,  ventral  seg- 
lueatB  5,  DB  itaual :  Istsbort,  occupied  by  the  excavations  for  the  hind  legs ; 
3d,  3d  and  4t1i  equal,  eacli  alx>ut  twice  ha  long  as  the  Ist ;  5ih  nearly  as 
long  as  Ibo  two  preceding,  liroadly  rounded  ;  the  sutures  are  equally  plain 
and  Hlr^ight.    Slylm  striate. 

This  genus  is  allied  to  Dorcaloma  ami  Cteiiocara,  but  differs 
from  both  by  the  elytra  being  striate,  by  the  2d  joint  of  the 
anteonie  being  larger,  and  by  the  form  of  the  metasternal 
process  which  ie  much  narrowed  at  base  in  Dorcaloma,  and 
very  short  in  Ccenocara.  Having  seen  but  one  specimen,  I 
am  unwilling  to  risk  it  by  an  attempt  to  expose  the  proa- 
temum,  especially  as  the  genus  is  very  well  characterized 
without  referern;e  to  tliat  part. 

99-  Byrrhoileti  setoNUH,  n.  sp. — Robust,  oval,  nonvex,  obliquely  nar- 
rowed in  front,  blitekiflh- brown  (soiuewbal  shining  where  the  bulr  is  re- 
moved), densely  clothed  with  coarse  while  curlud  liairs,  very  finely  and 
deiiwly  piiiictulnte.  Hcnd  wilh  a  tmnsvcrsc  fronlal  impressed  line  near 
tbe  maruiii  ;  sideg  obliquely  iniirgined,  Prothorai  shorl,  of  the  Bame  form 
aa  in  Cnaaeara,  outline  when  viewed  from  iibove  oblique.  Scutelluin  Bal, 
rounded,  BIyira  with  well  impressed  slri^,  the  two  outer  unca  deeper  be- 
hind the  middle  :  intcrspat^s  wide,  flat,  the  outer  ones  slightly  convex  be- 
hind :  lateral  edge  finely  margined  from  base  to  lip.  Beuealb  nearly 
amooili,  very  sparsely  punctulaUi.  Sterna  glabrous  (by  abrasion  T),  atidu- 
men  hairy.  Length  3.0  mm.;  .14  Inch. 
j^^KTapron;  one  specimen.  On  superficial  view,  this  insect 
^^Bght  bv  ruadily  mistaken  for  a  small  species  of  Bi/rrhus. 
^^^^BO-  Elaphiriium  tectum,  n.  sp.-Elongale.  slender.  Iirown,  clothed 
^^^^^  tihort  line  rather  (lense  dirt  colored  piibi'Bcence,  scsn;ely  mottled  on 
lb«  elytm,  Anlnnnie  ^^j^)  as  long  ns  the  Ixxly,  Joints  8-10  each  with  a 
■ptQe  at  ihe  inner  apical  margin  ;  the  spim;  of  the  'M  is  about  one-fourth 
aa  lung  as  llic  4lb  joint,  the  others  diminish  gmduatly  in  length  ;  the  outer 
aplciil  angle  of  ilie  jolnis  S-T  la  also  armed  with  a  Bmall  spine.  Prothorax 
a  link  wider  tban  l<:>ng,  moderately  rounded  on  the  sidra.  densely  punc- 
Iiir«il,  with  a  nmonth  donial  line  more  distinct  behind  the  middle,  and  A 
^1  flttcoidal  round  callus  eiicb  side  in  f^ont  of  the  middle :  on  the  di-tlexed 
it  the  base  iiro  '•ecn  a  few  largo  round  puocliin-s  or  foveie.     Elytm 


conrBi-]y  nol  ileiiaclj'  piinrtiireil,  puuciurca  Emnller  towanis  tlie  ll(w,  wta  ■'* 
OIK  InspinoiiB,  tli«  ouUT  siiiou  nmcU  longer  lltuti  Lite  suiuml,  TUiiili^^'' 
the  liiod  legs  wlUi  b  short  s)itne  oa  tbc  innorside.  Lengib  in.K  m^*" 
M  inch. 

Codar  Keys;  two  J'.  This  species  ia  related  to  E.  mric*'"''- 
natiim  ami ineciium,hat  Iho  Jiiiteuiiffi  are  not  longer  iliant  J^je 
body,  and  the  pubescence  is  more  imitbriii ;  the  piiiicturce  of 
the  elytra  are  also  inoi-e  distant.  It  seems  to  resemble  E.  f«i- 
natim  Chevr.  {Am.  Ent.  Sor;.  Fr.  1S62,  260)  from  Cuba,  ittd 
I  should  consider  it  as  the  c  ix  of  the  same  species,  ex- 

cept that  the  outer  angle  of  t.      3d  ami  4tti  joints  is  not 
armed  with  a  spiiie. 

101.  X.eptoits'lutf  transvenatu  i  Chcvr.  Ana.  Eat.  Soc.  Prul^•^ 
1881  318. 

Enterprise.  The  sjiecimens  i  ree  perfectly  with  the  ile- 
BCi'iption  given  of  this  Cuban  ;ies,  which  was  not  previ- 
ously known  in  our  fauna. 

102.  Leptortylllii  arcuatns,  n.  ap.— Fuecous.  donHfly  ckitlied 
n-Lih  gnty  liiiir.  Klyini  t1]iLiened  on  ihc  disc,  hind  third  nf  Hiirfara  smotcf* 
bninn,  liiniied  in  fh>Dt  by  a  curved  bluckitb  lino,  concnre  rurwanl* :  tlii* 
line  la  angulftlcd  nbout  the  midiUe  of  the  wldlli.  tlicn  agnln  eanane  f^f 
wards,  and  Joins  a  is'.eiHl  narrow  black  line,  wliicli  is  diUii«i)  l«1i1nd  il** 
liitiiieriis  1  iu|>erities  blaclc.  Biwrsu,  suiiill.  iirmng(-'<l  in  disinnt  niu^  ;  i)|*^ 
Biningly  iind  ohiiiiuuly  inincnie,  outer  angle  prominent ;  punctures  coxn^- 
mllier  densely  placed,  Pnithorai  without  discoidal  inequalilies,  nenrl^ 
twice  as  wiile  as  long,  sides  oblique  from  njicx  to  lieyond  the  middle,  wlicr* 
tbey  nre  [tislin(:lly  angiibited.  then  narrowed  to  the  Iiaae  ;  there  is  s  em*!' 
bliiek  siMit  exlcudlng  rrorii  the  base  to  the  lateral  angle.  Beneath  browKir 
finely  piiliescent.nol  mollled.  lega  scarcely  mottled  ;  aniennfc  ft  little longC 
timn  llie  body,  punctureil  and  annulatetl.     I^ength  8  mm, :  .8^  ioeh. 

Tjmipii;  one  sjiecimen.    A  very  distinct  species.     The  Is' 
joint  of  the  hind  tarsi  is  as  long  as  the  two  following,  an<l 
the  Ijiterjil  angle  of  the  jirothorax  is  obtuse,  not  rounded,  ba* 
also  not  iiroiiiinent,  and  is  distinctly  nearer  the  base  than  th* 
(i|iex,  wJiilc  in  all  the  othcra  in  our  fauna  it  is  at  the  middle 
of  the  side,  and   obtusely  rounded.     It   might  be   properly       , 
rofenvd  to  i^tenti'lius,  hut  in  that  genus  the  latural  angleof      J 
the  pri>thi)riix  is  more  prominent.     Until   another   revision     J 
of  tlii^  division  of  O'r'iitil/'/ritla:  is  iniidc,  I  prefer  to  place  thi' 
species  iu  Lcptostylas,  rather  thau  to  establiah  it  as  a  sepu*' 
genus. 


ZAPLOVS,  I 

Body  Giniill.  mil  very  robust,  clutlivil  wl;li  iiroslraif.  sliort  piiliut 
I  BumI  raihur  abort,  not  cliiinoaled,  s<ip|ioriuriiibruin  mrlni^ous.  eywrailivr 
I  cnnrscly  grjinulikiRd.  dpi^ply  cmiirf;inute.  upiwr  pnrl  niiK>b  emiillGr  lliivii  ilic 
I  fewer.  Anieuus  a  llttlo  sliurtcr  Uinn  tbo  bmly,  II  JointM),  wUb  very  (vvi 
I  Hying  bnlrs  un  tlic  lower  edge;  Isl  Jiiint  lung.  Bleatler,  Blijjlitly  cinvatu 
I  (vcryiiiuubasln  Leplo'tglii*.  Llnput&c.ji  Sdjolui  cylindrical,  DONrlyone 
I  Uiinlaslcin^nH  tb>!  lat ;  3d  am)  4lbiiloittpilc,  togulbcr  equal  to  llie  remaining 
I  ODM  unileil.  wblrti  gnulnnlly  diminish  in  Icngib,  but  not  in  [bicliiiess. 
I  protfaums  wulvr  (Una  lnnj;.  not  tuberculiiie.  sides  niunded,  someliaiiis  iii- 
Tinctly  tmgulnlnd ;  troat  Cfixal  cnvilics  vrlddy  nngulated.  Elyini  wiik'r 
n  tbo  prolbomx,  pamllcl,  liumeri  wall  rountk-d.  lips  ronuded,  not  trun- 
teaie.  Fron(cnx<eprviioinent.narrowly8C|iiiniled.  middle coxE  more  widely 
I  M.-p)uuted.  C4viti»u|)ea externally.  Lcgssbim,  Ibiglis  BUint.  but  nut  cin- 
;  fn>nl  tibiie  with  Inner  groirvc  fuHik  ;  middle  tibiK  will)  a  slight 
I  but  disIiiLct  luberulu  on  enter  margin.  Tnrsi  sliorl.  not  slvader.  Ut  Joint 
I  ICftrcoly  longer  Ibnn  3d  :  ksl  Joint  long,  clnws  divnrkale. 

The  smuU  itisect  which  inliwites  this  genus  belongs  to  llie 
I  trilto  FojjotKxrhenni  (Lee.  Clusa.  Col.  X.  Am.  340),  but  dotM 
[  not  tit  well  into  any  of  the  groups  thuB  far  knowu  in  our 
fiiHiia.* 

loa  ZaplouK  llubbardi,  n.  bi*.— Bmwn.  clotbed  wiili  short,  prca- 
tMte  yclUiivIsli'gi'iky  pabincence,  soincwhiit  multloLl  by  unequal  dislribu- 
iloo.  Proiliomx  very  duoB-'ly,  rullier  flnely  punctured.  Elytra  more 
■imigly  snd  less  densely  punctured.  Aniennne  anuuUted  wltb  black, 
flnt^ly  puaetulutB  and  pubeacunt.  wiiboilt  mixture  of  lurjie  fmneture^. 
U'ligtb  8.S-1  mm-!  .I3-.3;i  inch. 

Kntcrpriac;  froquontly  beiiten  f[v>ra  oUl  vines,  in  May. 

I<M.  Donacla  raKOsa,n.  Bp.—Coppery-bninr.e.  not  shining,  rugose, 
ratber  robusL  ^ub.depressud.  Head  cbanneled  in  IVont,  line  deeper  licbind, 
And  ccuslng  lielween  the  eyes  :  eyes  convex,  prominent,  orliits  wide,  pro- 
ihunix  iiundrate,  u  little  wider  ia  front,  where  the  angles  are  wuU-marked, 
sidvs  not  slntnite  ;  surfiice  densely  rugose  and  punctured,  dorsal  tlno  widely 
tmpnrAsod  but  vague,  Tuebly,  transversely  impressed  Dear  the  Imsc.  Elytra 
«b)iqii«ly  narrovTEd  towards  the  litis,  whictiare  truncate  ;  dlsculdiil  Inipres- 
BioDs  vague,  the  1st  small,  near  the  scutellum  ;  iho  Sd  large,  tn  Trunt  of  the 
middle  ;  the  3d  stnall.  near  the  autiirc,  and  behind  the  middle ;  strlee  rom- 
ptariid  of  Mlongsle  punctures,  interspnces  densely,  linnsvcreely  rugose,  Be- 
lu-aib  dark  (ilumbiMmB.  with  (Inc.  prnlnosv  pulK'sc^eiice.  Uiud  tbrgha  \  $ ) 
Qot  loithol.  anionnie  sluidcr,  throe  fourths  a»  long  ns  the  body,  blackish. 
Lrncib  V.3  mm.  1  .87  Inch. 

Kntcrprise ;  May,  one  spociinen.    Allied  to  D.  subtilia,  but 

-  full  Horn,  Tr.  \m.  Kat.  Hoc.  vll,  43;  (Jim.  1378). 


less  abitiing,  and  more  rugose,  witli  tbe  antennw  Imiger  an  ^ 
move  slender. 

Ids.  Dlabrotlca  vincta,  n.  sp. — Blnnk,  protliomx  bright  y»llo»  i« 

quadrate,  smootli,  with  two  large  discoidil  ft»ve»,  side  margin  narrowK 
reflesed.  Elylm  wider  than  iirotliomx,  punctured  somewliut  In  rows.  wii^Bi 
tlie  latcml  and  uplcal  border,  and  a  narrow  vltla  from  Ihn  biue  In  the  ti^H 
occupyiug  an  elevuled  ridge  piinillel  witli  tlie  sutun.-,  p»lo  yuUow,  Benw^E- 
yellow,  mcso-  and  melftthorax.  outer  half  of  thighs,  tiblw  and  tsrei  blic^fec 
Antenna'  bliick.  base  brownish :  3d  joint  longer  thnn  id,  united  eqn»l  K,^3 
the  4th.  Length  4  mm. ;  .16  Inch. 
Caproii;  April,  one  apecimen, 

100,  (Edloiiych)s  indlgoplera,  n.  sp. — Dull  forruginous,  duimi- 

nie  and  legs  piccous;  I'lyira  bbicbluck.  Birongly  and  dotiaely  punctnnd. 
nurrowly  mnrgined,  Hend  eparuely  punctured,  mndian  Unc  tililir<!»iai«d 
tn  ffuni,  and  iulcrrupted  at  th«  vertex  :  there  are  twu  aaiall  rouoddd  {aiao 
l)etw(«n  tlie  eyes,  Pruthorax  transrersc,  narrowed  in  li'out.  sub  unuatc. 
bnt  scarcely  roonded  on  the  sldei).  vhich  are  broadly  flattened  ;  front  uielw 
Bmall,  prominent :  disc  amcwth,  not  Bhining,  Hind  thighs  very  large,  flnrly 
and  sparsely  punctured,   _Lenglh  3  mm,;  .12  inch. 

Tampa;  one  specimen.  The  5tli ventral  segment  is  widely 
concave  at  the  tip.  This  species  is  not  closely  allied  to  any 
other  known  to  me  in  our  fauna ;  the  middle  tibiie  are  »ngu- 
late  on  the  outer  margin  as  in  (E.  thyamoides  Crotch. 

106.  Arsoplstes  scyrtatden.  n.  sp. — Circular,  uot  very  coD*fX- 
rufiuis.  c.\lri!mity  uf  hind  thighs,  and  Ihu  ujiper  surface  black,  Bhiniol. 
IIf:id  brown.  Prolhorax  v<Ty  short,  deeply  einarginate  in  front,  tounilpl  . 
at  base,  (inely  punctuiate  ;  a  curved,  transverse,  rufous  band  extend*  frw 
the  ttase  each  side,  near  the  hind  angles  :  the  sides  are  also  rufous.  ElfU* 
Bcnrrely  perceptibly  punctulnte,  marked  with  distant  sirite  corapusd 
of  extremely  fine  punclnres;  each  with  a  large,  triangular,  rufous  up*, 
with  the  apex  in  front,  extending  to  the  suture  behind  the  middle.  L«Litl 
3.4  mm.  i  .13.')  inch. 

Florida ;  two  specimens  given  me  by  Mi-.  Ulke,  The  re- 
eemhlance  of  this  insect  to  a  small  Exochemu-*  is  marvellous 
Thegenusisalsoremarkablcfor  having  occurred  thus  far oiilt 
in  north-eastern  Asia,  The  mesosternum  is  entirely  «)n- 
eealed  between  the  pi-o-  and  metasterniim,  and  the  latter  w 
very  short.  The  hind  thighs  ace  immensely  large  in  p^nIw^ 
tion  t"  the  size  of  the  insect.  Though  the  next  specie*  li« 
uot  occurred  us  yet  in  Florida,  its  geographical  distribution 
renders  its  appearance  there  very  probable. 
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:107.  Spliseriiderma  opima^  n.  sp. — Rounded,  nearly  circular,  con- 
\JL,  piceousblack,  shining  ;  antennee  and  legs  (except  hind  femora)  dark- 
own.  Head  punctured,  eyes  not  immersed  in  the  prothorax.  Prothorax 
c»rt,  sides  oblique,  front  angles  rounded  ;  surface  finely  punctulate.  Elytra 
^h  ir^gular  rows  of  sparse,  coarse  punctures,  interspaces  nearly  smooth. 
:x)gtb  2.5  mm.;  .10  inch. 

Jforth  Carolina  and  Texas.  I  have  adopted  the  manuscript 

^cific  name  given  by  Dr.  Zimmermann.     This  is  the  first 

T:rodaction  of  the  genus  into  the  literature  of  our  fauna; 

>Ji(Broder7na  insdita  Mels.  is  the  type  of  Cerataltica  Crotch, 

ci  belongs  in  another  group. 

IC6.  Cliaetacneina  pinguis^  n.  sp.  —  Subovate.  convex,  more 
nted  behind  ;  coppery  bronze,  not  very  shining,  base  of  antennae,  tibiffi 
1.  tarsi  testaceous.  Prothorax  finely  alutaceous,  transverse,  not  narrowed 
f^nt,  sides  rounded  near  the  front  angles  ;  disc  finely  punctured.  Elytra 
^li  fine  punctured  stria,  interspaces  flat,  smooth.  8ides  of  last  ventral 
"vnent  finely  punctured.     Length  2.2  mm. ;  .09  inch. 

Enterprise  and  Ifew  Smyrna,  two  specimens.     Very  like 

deniiculaia^  but  more  pointed  behind;   the  sculpture  is 

:s<;h  finer  and  the  last  ventral  segment  is  not  coarsely  and 

^.Tsely  punctured,  but  is  nearly  smooth  at  the  middle  and 

»^y  punctured  towards  the  sides. 

09.  ClurtocBeina  protensa,  n.  sp. — Very  elongate-oval,  moder- 
*ljr  convex,  coppery  bronze,  not  very  shining  ;  antennae  black  bronzed. 
*a^  and  ursi  brown.  Head  strongly  and  sparsely,  front  more  densely 
^lictnnrd.  Prothorax  transverse,  not  narrowed  in  front,  rounded  on  the 
pundared.  Elytra  with  striae  composed  of  large  punctures,  inter- 
8iiK>oili,  ventral  segments  sparsely  punctured.     Length 2.8  mm. ; 

Detroit^  Michigan ;  one  specimen  ;  Messrs.  Hubbard  and 
^warz.  Much  larger  than  C.  elongatida  Crotch,  but  of 
qu^j  elongate  form. 

114L  Crfcart^raeHia  cylindrica,  n.  sp. — Elongate,  sab-cylindrical, 
^^ff'TT  bronze,  not  very  shining  :  antennte  and  legs  of  the  same 
I  prothorax  strongly,  rather  closely  punctured,  the  latter 
mfA  narrowed  in  front,  rounded  on  the  sides.     Elytra  a  little 
Ike  prothorax,  stri£  composed  of  deeply  impressed  punctures, 
fBMvoih.     Ventral  segments  rather  finely  punctured.     Length 

iMSrrjit,  Michigan  ;  Messrs.  Hubbard  and  Scbwarz.     Ako 
liasBchusettd.     The  punctures  of  the  ahcurt  aciil^ 
rmmoB,  toe.  xm.  101.  Si,    nxsrwD  apbh.  S9^  19m 
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lar  stria,  and  the  base  of  the  sutunil  stria  are  somewhat 
confused. 

111.  Chteloc'nema  opacula,  n.  sp.— Elongnie-oval,  conroi,  clyin 
vldcr  tlian  Hie  prutbornx.  dark  binck  Lronzed.  Head  upaque,  Impuav 
lured.  Proiliorax  transverse,  not  narrowed  in  front,  sides  brondly  rounded, 
(root  angles  not  truucatc  :  Eiirrace  opaqxie,  finely,  densely  punctured,  liwe 
with  an  indistinct  row  of  punptures.  Elytra  modenitety  shining,  Uric 
composed  of  ponctunsof  modemte  size,  not  closely  set.  outer  striie  im- 
pressed.    Base  of  antennie  brown,  legs  dark.     Lcuglb  1.5  mm.,-  .OB  inch. 

California,  Gilroy ;  one  spcciaien,  Mr.  G^.  R.  Crotch.  The 
antennsE  are  broken  anil  but  two  l>asal  joints  remain. 

113.  Cbsetocnenta    flaTicornIs,     n.    sp. — Oval,    convex,    dark 

bronze,  not  very  shining,  antennco  yellon'.  si.'urcelj  darker  at  Lbe  outer  ex- 
tremity. Hciid  smooth,  with  liic  usual  impressions.  Prottiorax  finely 
punctured,  narrowed  in  front  of  the  middle,  post  apical  angle  distinct  i 
there  is  also  a  basal  puncture  each  side  oppuailc  tlie  base  of  the  Atb  atria. 
Elyiral  BtriiE  composed  of  small,  close  set  punctures,  interspaces  obaole'ely 
punctulate.     Length  1.4  mm. ;  .OSS  inch. 

Detroit,  Michigan;  one  specimen.  Easily  known  by  the 
small  size,  robust  form  and  yellow  antcnnffl.  The  le^s  are 
dark,  and  the  ventral  segments  sparsely  punctured.  The 
obliquely  cut  front  angles  of  the  prothorax  and  the  basal 
puncture  indicate  a  tendency  toward  Crfpidodera. 

118.  Cbeetocnema  obeinJa,  n.  ep.— Still  smaller,  oval,  convex, 
black  bronzed,  not  very  shining,  antennie  and  legs  dark.  Head  smootii. 
with  the  usual  impressions.  Fruthorax  transverse,  sides  oblique,  narrowed 
in  fi'ont,  surface  aliitaceous.  obsoletely  punctulate  ;  base  finely  margined 
with  a  transverse  row  of  punctures.  Elytral  stria-  composed  of  largo 
strongly  impressed  puncturps.  iutcrspacos  slighllj  convex,  smooth.  Ab- 
domen nearly  smooth,  tiliglitly  punctured  at  the  sides  and  lip.  Lpngtii  13 
mm. ;  .05  inch. 

Lake  Ashby  and  Baldwin ;  two  specimens. 

114.  Cbaetocn^ma  declpietiR,  n.  sp.— Narrower  and  less  regu- 
larly oval,  bronzed  black,  tibife,  tai-si  and  anlonme  testaceous,  tile  laic 
slightly  brown  at  the  extremity.  Head  smooth,  with  the  usual  impressions. 
Proihorax  transverse,  not  narrowed  in  front,  sides  very  slightly  roundel ; 
post-apical  angle  suniewliat  distinct,  with  a  very  long  seta  \  disc  puiiciared. 
Elytra  a  little  wider  than  the  prothorax,  strl»  iuipresscd.  punclurKd,  inter- 
spaces convex,  smooth.    Abdomen  uenriy  liiuooth.     Lungili  1.^  mm.;   M 

Kansas,  one  specimen.     Of  the  same  form  as  (J.  pidicaria 
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^^Is.  (vide  Crotch,  Proc.  Acad.  Nat.  Sc.  Phila.,  187  ,  75), 
^t  easily  distinguished   by   the  strongly   punctured  pro- 

^  llo.  Cliaetocneiiia  cribrata,  n.  sp— Oval,  convex,  bright  bronze, 
^^hi«  and  tarsi  rufo-testaceous.  base  of  antennee  brownish.  Head  deeply 
^Ut  not  coarsely  punctured.  Prothorax  transverse,  gradually  narrowed  in 
^ront,  slightly  rounded  on  the  sides,  densely  punctured.  Elytra  deeply  and 
^^rsely  punctured,  punctures  forming  striae  only  on  the  posterior  declivity 
*nd  at  the  sides.     Abdomen  strongly  punctured.     Length  2.1  mm.;  .085 

inch. 

Cambridge,  Mass.;  one  specimen,  collected  by  Mr.  Schwarz 
in  February,  under  moss. 

Table  of  species  of  Ch^tocnema. 

Head  punctured 2. 

Head  smooth  or  nearly  so 5. 

2.  Inner  striae  of  elytra  confused 3. 

Striae  of  elytra  quite  regular 4. 

3.  Oval  convex,  elytral  striae  confused,  punctures  coarse..  1.  cribrata,  n.  sp. 
More  elongate,  less  convex,  elytral  striae  confused  only  near  the  base 

and  suture 2.  IrregulariB. 

Elongate,  cylindrical,  elytral  striae  slightly  confused  near  the  base  and 
suture 3.  subcylindrica,  n.  sp. 

4.  Robust  oval,  elytral  striae  strong 4.  denticulata. 

Robust  oval,  elytral  striae  fine 5.  pinguis,  n.  sp. 

Very  elongate -oval,  head  more  sparsely  punctured. .  ..6.  protensa,  n.  sp. 

5.  Oval  or  ovate,  not  very  elongate 6. 

Very  elongate-oval,  shining,  head  sparsely  punctulate 7.elongatala. 

6.  Prothorax  strongly  punctured,  base  finely  margined 7. 

Prothorax  punctured,  base  with  a  row  of  punctures 8. 

Prothorax  punctured,  without  basal  row  of  punctures 10. 

Prothorax  obsoletely  pun  tulate 11. 

7.  Greenish  black,  opaque,  convex  ;  strise  strongly  punctured.  .8.  alutacea. 
Blue-green,  rather  shining  ;  antennte  and  front  legs  brown,  elytral  striae 

closely  punctured 9.  sabviridis. 

Greenish-black,  shinmg.  more  elongate,  less  convex  ;  base  of  antennee 

pale  ;  elytral  strite  impressed,  closely  punctured. .  10: decipiens,  n.  sp. 
Greenish-black,  convex,  elytra  wider  than  prothorax  ;  antenna;  and  legs. 

yellow  ;  prothorax  straight  on  the  sides. . .  .11.  qoadricolliB  Schwarz. 

8.  Less  robust,  elytra  wider  than  prothorax,  which  is  finely  punctured.  .9. 
Robust,  ovate,  prothorax  strongly  punctured 10.  orenulata. 

9.  Bronzed,  shining ^ 11.  paroepnnotata. 

Black  bronzed,  head  and  prothorax  opaque 12.  opaonla.  n.  sr 

Dark  bronzed,  shining,  less  convex U. « 


t 
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10.  Orate,  ronvex,  aomcnhflt  shining,  proltionx  wilb  aliuEnlpunclimn 

Bide,  amenoie,  tibia)  and  tarsi  tcalateoiis 14.  Baviconik,  n.  ap- 

Ovale,  iionvex,  less  Eliioing.  protliorax  willioiH  buitiLl  puncture,  unionDir, 
tiblteaDdlarai  teatacemis ...15.  oonfidi- 

11.  Robust,  ovnlo,  bbndiLndprotliornxiiluiaccouis  vlytru mure abining,  «i»> 

»tris  coin|)osed  i>r  viiry  larffe  puQclurcs 16.  obeaula,  n.if' 

llfi.  Blapfltinus  fortiii,  n.  ap.— Elongate-oval,  not  con»P«,  gmjW 
black,  sparsely  pube^ccDt.  lieud  strongly  pUDCIured.  ProUmrnx  uQF-luK 
wider  than  long,  nurrowar  in  front,  aidpa  aligblly  rounded.  a|)ei  ilnpll 
emai^nate,  bnae  bisinuale :  surTuce  dcinaely.  strongly  punctUKd,  punnum 
towards  the  sidca  somewbat  elongated.  Elytra  witb  coarsely  piinfinnd 
strite,  intersjiBCes  moderately  convex,  punctured.  Flanks  (>r  prollium 
beneath  cuaraely  puniMured  and  ncicuiutc,  deeply  concAvo  and  nmrif 
gmooth  along  the  margin.  Abdiimcu  slnmgly  punclurcU.  LengiliTmin., 
•28  inch. 
cJ.  Joints  1-3  of  front  and  middle  tarsi  diluted.  B|«)ngy  lienrnib, 
Sotitberii  Florida;  one  specimen,  collected  by  Dr.  I'alm«r. 
This  speeies  ia  closoly  allied  to  B.  dilnfatus,  but  the  piYitliocsi 
is  much  JGss  rounded  on  the  sides,  and  proportiotmlly  a  little 
longer. 

116,  Blapntinas  opacDHi  n.  ap. — Eton  gate -oval,  n,ther  cuniei. 
black  opaqiii'  \\'n\i  a  silky  lustre.  Head  and  prothorax  sparsely  punnn- 
late,  the  l:iiitr  nearly  twice  aa  wide  aa  long,  narmwer  in  frnnU  iiin 
slightly  roiiuded,  finely  margined  ;  apex  Btnmgly  emarginate  :  lia»*' "irontk 
bisinuate,  finely  margined.  Elytra  with  rows  of  small  elongate  pane- 
turea  in  place  of  alriie  ;  7lh  and  Slli  row  as  usual  not  attaining  the  !>•«■ 
Beneath  nearly  amoolh.  last  ventral  aegnivnt  more  distinctly  punctural. 
tianks  of  priiihorax  with  a  few  rugosities,  concave  along  the  margiii. 
Length  0.1  mm.;  .2\  inch. 

Southern  Florida  ;  one  epecimen,  collected  by  Dr.  Palmer. 
The  ;■  tarsi  are  dilated  as  in  the  preceding  Bpecies. 

117.  BlapNtiouB  estrlatui,  n.  sp.— Robust  oval,  very  conin. 
black,  noi  shining.  Head  and  prolhorux  distinctly  punctured,  the  lailir 
nearly  twice-  as  wide  aa  long,  narrower  in  front,  very  slightly  roooded  oi 
Ibe  sides  and  linely  margined  ;  apej  moderately  ehiarginate,  front  an^ki 
less  prominent  than  usual  ;  base  blainuatc,  finely  margined  ;  margin  otw- 
Icte  at  the  middle.  Elytra  more  finely  punctured  than  the  protfaom, 
wi;li  otisokte  traces  o I  strife  behind  and  at  the  aides.  Beneath  stiDO^I 
and  densely  punctured.     Length  4.;}  mm.;  ,17  inch. 

Ilatilovcr  and  Uaproti ;  not  rare.  The  tai^i  ai^  not  dilated 
in  any  of  the  speeitnena  examined.  Should  the  sexes  be  alik' 
in  this  respect,  which  may  be  known  only  by  dieaectim 


421 


this  character,  adde<l  to  the  convex  form  of  body,  and  the 
absence  of  elytral  atrite,  would  require  the  separation  of  this 
insect  as  a  distinct  genus. 


^Bbo^: 


DIdVAHPTCS}  n.  g.  Tekebkioniu^  ;  H ct BSuT Altai ni. 
ly  elaogale,  rcaembliiig  SUnaehia.  Head  sItDtt,  eytx  large,  tmus- 
vane,  toaraelj  granulated.  AnteoiKB  tu  \vag  a»  ilie  lictid  aad  prothonix, 
ratber  sIvDder.  8d  joioE  a  Utile  longer  thno  the  4(]i  ;  8tli.  Qlb  and  10th 
wider  und  larger,  scarcely  as  lung  as  wide,  lltli  longer,  oval.  Palpi  wUb 
tbe  laat  juint  Btrungiy  eecnrirorm,  menlum  obovale,  Irauaverae,  with  two 
slulluw  impreeaionH.  Prolhnrax  anb-cyliadrical,  slightly  rounded  and  aub- 
■innat«  on  the  Bides,  which  are  narrowly  margined,  hindanglessmall,  aeute, 
or  ref^langnliir.  Elytra  a  little  wider  tlian  the  prothomx  a ub -cylindrical, 
humeri  not  prominent,  siriie  composed  of  large  cloae  puni^turcs,  Inierapaces 
luuTuw.  Epipleune  narrow,  not  reaching  the  tip,  impinged  upon  hy  the 
4Ih  and  -ttli  ventrtil  segments,  which  are  rounded  at  the  sides.  Legs  long, 
skitiler :  lai'si  with  the  1-3  of  the  front  and  middle  pair  broad,  and  the 
lat  and  2d  of  the  hind  pair  leaa  dilated,  brush-liho  beneath  ;  penultimate 
Joint  smull,  las)  joint  as  long  as  the  others  united,  claws  large,  simple. 

118.  DignamptuH  atenocblnui,  n.  sp.— Elongate,  shining  blach, 
with  u  bluish  gluss.  Head  densely  punctured.  Prothorax  more  strongly 
punctured,  ooeltalftotiger  than  wide,  sub-sinuate  on  the  sides  behind  the 
middle  ;  hind  angles  small,  acute,  prominent.  Elytra  with  stritv  of  very 
<^o«r«c  punctures:  interspaces  narrow,  aniooth.  Flunks  of  prothotax 
coarst^ly,  meso-  and  inetaslernum  sparsely  punctured.  Abdomeu  sparsely 
IlnHy  punctured.     Length  7,  mm. ;  .28  Incii . 

Enterprise  ;  June,  beaten  from  dead  vines ;  verj  rare.  Has 
very  much  the  appearance  of  a  email  Slenochia. 

119-  Dicnamptus  langurlnus,  n.  sp.— Linear  elongate,  black, 
\tllb  a  slight  mcinllic  gloss.  Antcnnw  slimier,  more  strunsly  and  mure 
gruliially  thickened  externally,  the  Gth  and  7th  joints  being  wider  than  the 
preicvding,  though  not  so  wide  as  the  following.  Head  finely  puuciured. 
Pfwlburax  strongly  punctured,  onc-hatriongerthan  wide,  slightly  narrower 
,  hind  angles  reciangular,  not  prominent-  Elytra  slightly  wider 
II  ibe  prothorax,  stri«e  composed  of  oval  punclui'es,  in  dlstauce  e(iual  to 
)t  long  diameters  ,  intersituces  wider  llukn  ilto  slrin,  flat,  smooth,     Be- 

B  Id  the  precetling.     Length  4  mm.;  1ft  inch. 
Ent4.»r()ri8o ;  May,  very  rare.     This  species  has  much  the 
appearance  of  a  Ijangiiria,  and  the  more  thickened  anteiioee 
tend  to  increase  the  resemlilance. 

.  Phaleria  punctipes,  n.  sp.— Oval,  convex,  black,  or  piceous, 

•  testaceous  almvo  biit  without  spots.     Prothorax   narrowed  in 

n  the  sides,  especially  near  the  apex,  base  flaely  margined. 
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witli  a  lar^e,  lio^l  puncliire  each  eide.  Etytm  linely  » 
wide,  Aul.  gmootli.  Under  surruce  lowarda  the  sides  very  finelj-  scaliro- 
punciulaie.  Lega  black,  rront  lliigliB  nearly  Biuootli.  middle  and  hind  lliiglis 
coarsely  and  sparsely  punctured  ;  libice  densely  punctured.  Leaglh  7  mm, 
.28  inch. 

Ilaalover;  abuiidaiitontheoceaii  shore.  Larger  and  stouter 
than  P.  teslacea,and  easily  known  by  the  black  and  coarsely 
puiictnred  legs.  In  this  respoet  it  reserabloa  P.  pilifera  from 
Lower  Oalifornia,  from  which  it  differs  only  by  the  epipleurffi 
beinc;  smooth  and  glabrous,  whiie  in  P.  piYi/Vra  they  are  punc- 
tured and  setose. 

131.  Platydema  crenatum,  n.  ap. — Oral,  mthcr  elong»te.  con- 

vex,  bluek.  shining.  Head  punclnrLHi  in  front,  transv-ereu  impreHion 
fiunt.  Prothoraz  Bparsiely,  finely  pitnctulate,  base  blsiniiato,  not  margined, 
eacli  side  witli  a  broad,  sliellow  impression.  Elytra  with  deep,  rery 
coarsely  punctured  etrlte.  Beneath  punctured,  last  two  vcnlnil  segmonls  i 
nearly  smootli.  Antennu',  pulpi  and  tarsi  brown  ;  prostcrnum  convex  be- 
tween the  coxre,  |}uint  inSexed,  not  prominent.  Length  4,5  mm.;  .19  inch. 

Haulover;  one  specimen.     More  convex  than  P.  Ittvipes,   , 
and  very  distinct  by  the  coatsely  punctured  elytral  8tri». 

122.  Hypophlfleus  glaber,  n.  sp. — Cj-lindrlcni.  red-brown,  shining, 
with  erect  luiirs.  ilaixd  densely  and  finely  punclnred.  transverse  line 
well -impressed.  Protborax  longer  Iban  wide,  convex,  finely  pUDcluredi 
sides  nearly  atraisht.  finely  margmed.  rronl  angles  not  prominent,  klmubt  | 
rounded.  Elytra  finely,  rather  densely  punctured.  Pygldium  equtUly, 
densely,  finely  punctured.  Abdomen  less  densely  punctured,  Sth  vratnl  I 
aegmeni  vague,  impressed      Length  3  mm.;  .12  inch, 

Tampa ;  two  speeimena, also  found  in  Georgia,  under  pine 
bark.  This  species  is  smaller,  narrower  and  more  convex 
than  H.  parallelus,  and  dittera  hy  the  front  angles  of  ihe 
prothorax  not  being  acute  and  prominent.  It  has  the  sume  ! 
form  aa  H.  thorackiis  and  piliger,  but  differs  by  the  elytta  I 
being  more  finely  punctured,  without  erect  hair?,  and  by  the 
pygidium  being  not  8par8ely  but  densely  punctured. 

I  do  not  find  mentioned  in  an^'  work  that  the  3d,  4th  and 
5th  ventral  segments  in  this  genus  are  longitudinally,  deeply 
impressed  near  the  aides,  so  that  the  margin  ap^iears  to  be   i 
thickened.  I 

123.  Hjrpophloeua  piliger,  n 
red-brown,  shining,     tiead  piinciurcd 
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a  shallow,  rounded  impression  between  tlie  eyes.  Protborax  longer  tban 
wide,  sides  slightly  rounded,  near  the  apex  and  base,  hind  angles  rectangu- 
lar, rounded  at  the  extreme  tip,  finely  not  densely  punctured,  with  a  few 
erect  hairs  towards  the  sides,  base  not  margined.  Elytra  finely  not  densely 
punctured,  punctures  here  and  there,  forming  rows  (but  not  indicating 
striae) ;  there  are  some  erect  hairs,  especially  near  the  tip,  and  at  the  sides. 
Pygidium  sparsely  punctured.  Beneath  punctured,  last  ventral  segment 
not  impressed.     Length  2.5  mm.;  .10  inch. 

Florida,  Georgia  and  South  Carolina ;  under  pine  bark.  I 
have  adopted  the  name  which  it  bears  in  the  collection  of 
Dr.  Zimmermann.  This  species  is  more  slender  than  ff.  par- 
allelus^  and  differs  by  the  sparse,  erect  hairs,  by  the  punctures 
of  the  elytra  being  less  fine  and  more  distant,  and  by  the 
pygidium  being  sparsely  punctured.  In  these  respects  it 
agrees  with  H.  thoracicus^  but  differs  in  color,  and  by  having 
fewer  erect  hairs. 

Three  new  species  remain  in  my  collection,  which  may  be 
described  on  the  present  occasion ;  the  subjoined  table  gives 
the  essential  character  of  all  the  species  in  our  fauna. 

124.  HypopbliBUS  substriatus,  n.  sp. — Very  dark  brown,  cylin- 
drical, less  C(mvex  than  the  other  species.  Head  punctured,  transverse  line 
well  impressed,  vertex  with  a  faint,  transverse  impression,  anterior  to 
which  the  surface  is  more  convex,  Prothorax  scarcely  longer  than  wide, 
punctured,  side  margin  stronger  than  in  the  other  species,  base  margined. 
Elytra  rather  strongly  punctured,  punctures  In  rows  except  near  the  sides 
and  tips,  without  hairs.  Pygidium  densely,  finely  punctured.  Beneath 
punctured ;  last  ventral  segment  broadly  impressed,  apical  part  convex. 
Length  4.2  mm. ;  .18  inch. 

Oregon ;  collected  by  Lord  Walsinghara.  Much  larger 
than  H.  parallelus^  and  easily  distinguished  by  the  less  con- 
vex form,  more  strongly  margined  prothorax,  and  by  the 
elytral  punctures  being  stronger,  and  placed  in  rows. 

125.  Hypopltlceus  opaculus^  n.  sp. — Cylindrical,  convex,  black- 
ish, not  shining.  Head  feebly  punctulate,  transverse  line  bounded  behind 
by  an  obtuse,  transverse  ridge  ;  epislomc  convex.  Prothorax  a  little  wider 
than  long,  sides  broadly  rounded,  apex  not  emarginate,  sides  very  finely 
margined,  base  indistinctly  margined,  surface  finely,  rather  densely  punc- 
toivd.  Elytra  finely  punctured,  punctures  here  and  there  in  rows.  Py- 
^diam  densely,  finely  punctured.  Beneath  sparsely  punctured  ;  5th  ven- 
tral with  a  small,  apical  tubercle.     Length  3.2  mm.;  .13  inch. 

Southern  California ;  one  specimen  collected  by  Mr.  Hardy, 
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kindly  given  me  by  Dr.  D.  Sharp.  The  convex  transverse 
ridge  of  the  head  causes  the  clypeal  impression  to  appear 
very  deep. 

126.  HypopklOGUS  tenuis,  n.  sp.^Very  Blender,  cylindrical,  con- 
vex, red-brown,  shining,  antennie  and  legs  ferruginous.  Head  sparscily 
punctulate,  transverse  impression  deep.  Prothorax  one  third  longer  than 
wide,  fh)nt  and  hind  angles  rounded  at  the  extreme  tip  ;  apex  not  emargi- 
nate,  sides  very  finely  margined,  base  indistinctly  margined,  surface 
sparsely  punctulate.  Elytra  punctured,  with  indications  of  strise  beliind 
the  middle,  and  near  the  suture.  Pygidium  sparsely  punctured.  Beneath 
sparsely  punctulate  ;  5th  ventral  segment  more  strongly  punctured,  not  im- 
pressed.   Length  2.3  mm. ;  .09  inch. 

Lowell,  Massachusetts ;  collected  by  Mr.  Frederick  Blanch- 
ard,  and  kindly  given  to  me  by  Dr.  Horn. 

Table  of  the  Species  of  Hypopsl<bu8. 

Shining,  sides  of  prothorax  finely  margined 2. 

Shining  sides  of  prothorax  strongly  margined,  head  with  a  fisdnl  inter- 
ocular  transverse  impression  ;  5th  ventral  segment  broadly  impressed. 

1.  aubrtriatPB,  n.  sp. 

Opaque,  sides  of  prothorax  very  finely  margined,  head  with  a  transverse 
elevated  ridge  ;  5th  ventral  segment  witli  a  small ,  apical  tubercle. . . . 

8.  opaculus,  n.  sp. 

2.  Entirely  glabrous,  prothorax  not  impressed 3. 

Clothed  with  long,  erect  hairs,  prothorax  broadly  concave  in  front ;  5th 

ventral  segment  not  impressed 2.  cavua. 

With  a  few  stiff,  erect  hairs ;  i)r<.)thorax  not  impressed  ;  5th  ventral  not 
impressed  ;  head  with  a  shallow  interocular  impression 4. 

3.  Prothorax  emargiuate  in  front,  apical  angles  acute  ;  5th  ventral  slightly 

impressed,  pygidium  densely  punctured 3.  paralleluB. 

Prothorax  not  emarginate  in  front,  apical  angles  rounded ;  5tn  ventral 

segment  slightly  impressed  ;  py iridium  densely  punctured 

4.  glaber,  n.  sp. 
Prothorax  not  emarginate  in  front,  apical  angles  rounded  ;  5th  ventral 

segment  not  impressed,  pygidium  sparsely  punctured.. 5.  tenuis,  n.sp. 

4.  Brown,  elytra  black,  anteume  and  legs  ferruginous 6.  thoradcua. 

Uniform  red-brown,  erect  hairs  less  numerous 7.  pUiger,  n.  sp- 

127.  Strongylium  simplicicolle. — Black,  somewhat  shining. 
Head  sparsely  punctured,  vertex  longitudinally  impressed,  epistome  thick- 
ened, transversely  impressed  in  front  of  the  clypeal  suture,  foveate  at  the 
middle  near  the  anterior  margin.  Prothorax  quadrate,  wider  than  long, 
slightly  rounded  (m  the  sides  in  front,  angles  not  rounded,  sides  not  mar- 
gined, disc  punctured,  indexed  flanks  s])ar8ely  and  strongly  punctured. 
Elytra  with  stria;  more  finely  punctured  than  in  S,  termintitum,    AntenniB 
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witti  llic  2<l  and  M  jdlatE  united  equal  t»  tbe  4ll].  but  Dot  so  wide.  Length 
1D.5  mm.:    42  iiicli. 

Knterprise;  one  mutilated  specimen.  Quite  distinct  by 
the  protborax  being  not  margined  at  the  sides,  and  by  the 
S<1  joint  of  the  antennce  being  much  shorter  than  the  4th, 
-wliich  is  as  broad  as  tbe  following  ones,  and  aubtriangulur 
in  form.  The  eyes,  as  in  our  other  black  species,  are  widely 
eepanited. 

Tabu  of  titt  Bpteitf  ef  Btrokotliuu. 
Blnck  ;  eyes  moderate,  nidely  separalcd 2, 

tirevaisb -bronze,  very  cosrsely  sculptured.  prolhoniK  not  nmrgined, 

sides  sllgluly  toothed  ;  eyes  Inrge.  nearly  coniiguuus S.  cranatain. 

2.  Protliorai  Haely  niargiDed  at  tbe  sides ;  Bd  joint  of  antennte  longer 

3. 

lot  margined  ;  3d  Joint  of  antenna  staorliT  lliun  4lh  :  epis- 

'  tome  thickened  in  t^ont 4.  Blmtdidcolla,  d.  ep. 

fristouaDot  tbickened  in  front:  last  joint  of  antenntc  jcllowiab 4. 

istoma  tblcfacned  in  front ;  stri*  of  elytra  »cry  eonrsc-ly  jiunctured . . 
3.  anthiax  Sehvarz. 

f  Tbonu  wider  timn  long,  feebly  cbannekd 2.  termlnatom. 

-  Thorax  longer  than  wide 1,  tenuicoUe, 

128.  Kjrlophllus  Dubifer,  n,  sp.— Moderately  elongate,  black, 
ileDSvlir  and  finely  punctured,  clotbcd  with  sub-erect  pale  pubescence. 
Head  brownish  in  front,  eyes  large,  coarsely  granulated,  baity ;  front 
narrow.  Antcnnx  brown,  longer  tban  tbe  head  und  protborax,  somewhat 
tlilckencd  externally  ;  3d  Joint  thicker  and  a  litllo  shorter  than  tbe  3d  ; 
llih  as  long  M  the  two  preceding  wider,  obliquely  truncate  at  lip.  with  the 
apical  angle  acute.  Protborax  wider  tban  long,  vaguely  impressed.  Elytra 
dark  picco-tesiaceuas,  with  a  scutcilar  cloud,  a  rounded  spot  one-fuurlh 
from  tbe  base,  and  a  broad,  angulaled  band  about  the  middle,  blackish  ; 
tbis  band  is  extended  along  tbe  lateral  margin  almost  to  tbe  humeral  cal- 
lus i  punctures  strong,  not  Tery  dense  ;  wider  than  lb e  protborax  base  tr.UO- 
«ate,  sides  parallel,  rounded  behind.  Beneath  finely,  sparsely  pubescent; 
palpi,  front  tibial,  and  all  tbe  lursl  brown -lesiiiccous.    Length  S  mm.i  .06 

Enterprise;  one  specimen,  probably  a  d".  More  allied  to 
X  atfr  a.\\\  Jasciaius^  than  to  any  other  species  in  my  collec- 

^^^^  TaMti  of  Spteia  of  Xvlofbilus. 

^^^^etltdry 2, 

^^KJEjm  glabrous,  widely  separated,  not  oblique 6. 

L  Hind  angtea  of  head  mumled.  not  prominent ;  (^  anlennee  with  the  last 
joint  elongate,  cylindrical 3. 

nuc  AKBS.  PBILOS.  BOC,  XTIJ,  101.  H-     PKIRTKD  APRIL  93,  ISTB. 
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Hind  angles  of  bead  prominent,  rounded  at  tip ♦.- 

Hind  angles  of  head  dentiform,  setose;  eyes  oblique,  coarsely  granu-- 

lated,  deeply  emarginate ;  (^  antennae  Aabellate,   eyes  very  large ; 

color  dark,  elytra  with  pale,  angulated  lines 1.  Melaheimeii 

3.  Brownish-black,  base  of  elytra  orange 2.  baialis. 

Grayish -black,  elytra  with  an  angulated,  narrow  band  of  gray  pubes- 
cence about  the  middle 3.  nebulosiu. 

4.  Eyes  coarsely  granulated 5. 

Eyes  finely  granulated,  smaller,  not  oblique,  widely  distant ;  black, 

shining,  antenna?,  legs  and  elytra  yellow  ;  the  last  with  the  base,  apex, 
lateral  cloud,  and  large,  cordate  spot  at  the  middle  black.  .9.  notatus. 

5.  Entirely  black,  strongly  punctured 4.  ater. 

Piceous,  strongly  punctured,  antennae  and  legs  testaceous ;  elytra  rufous, 

with  a  broad,  pictous  band  occupying  two-thirds  of  the  surface,  ex- 
tending along  the  suture  to  the  base 5.  &sciatii8. 

Piceous,  strongly  punctured  ;  elytra  dull  testaceous,  with  an  ill-defined, 
oblique  band  and  some  anterior  spots  darker 6.  nabiler,  n.  sp. 

Testaceous,  strongly  punctured;  head,  and  two  small  spots  on  each 
elytron,  forming  a  transverse  band,  dark 7.  subfiBMciatas. 

Testaceous,  strongly  punctured  ;  elytra  each  with  two  small  piceous 
spots  arranged  obliquely,  the  inner  one  being  behind  the  middle,  and 
the  outer  one  about  the  middle 8.  signatiis. 

6.  Elongate,  like  a  slender  AnihicHS  in  form 7. 

Elytra  large,  ventricose,  piceous,  finely  and  very  densely  punctured, 

with  numerous  anastomosing  lines  of  white  pubescence  ;  1st  joint  of 
antcnuai  very  sliort 10.  ventricosuB. 

7.  Head  and  prothorax  finely  panctulate 8. 

Head  and  prothorax  densely  punctured  ;  elytra  more  strongly  punc- 
tured with  two  narrow  bands  of  white  pubescence,  the  anterior  one  an- 
gulated, black  ;  antennae  and  legs  dull  testaceous 

11.  ptinoides  Schirarz. 

8.  Prothorax  quadrate,  transversely  impressed  near  the  base,  elytra  ob- 

liquely impressed  behind  the  base 9. 

Prothorax  sub  ovate,   not   transveisely  impressed  behind;    form  more 
elongate  ;  color  variable 12.  querclcola  Schicarz. 

9.  Fuscous,  pruinose,  elytra  paler  with  an  indistinct,  darker  band  near  the 

base  ;  prothoracic  impressions  not  deep 13.  bmxmeipemiiB. 

Piceous,  pruinose  ;  antenntc  and  legs  brown  or  testaceous..  .14.  piceus. 
Piceous,   s])arse]y   and   finely   pul)esccnt,  prothoracic  impression  very 

deep  ;  antennie  and  legs  paler 15.  impresstis. 

Note. — By  an  error  of  writing  I  have  stated  on  p.  265  of  Classification 
of  Coleopteni  of  North  America  that  in  this  genus  the  pcnuUimaU  joint  of 
the  tarsi  is  hilobed  ;  the  antepenultimate  is  meant. 

129.  Dirco^a  prona,  n.sp. — Very  elongate,  narrower  behind,  sub- 
cuneiform,  convex,  brown,  densely  clothed  with  sericeous  short  pubescence. 
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Sead  scabrous,  bent  perpendicularly  downwards.  Prothorax  scabrous- 
nmctate,  very  convex,  a  little  longer  than  wide,  subsinuate  and  broadly 
'ounded  in  front,  feebly  rounded  on  the  sides,  truncate  at  base ;  at  the 
iides,  feebly  emarginate  at  the  middle  ;  front  angles  rounded,  hind  angles 
'ectangular.  Elytra  with  the  basal  margin  elevated,  finely  scabrous  near 
;he  base,  roughness  gradually  becoming  very  fine  and  dense  punctuation 
tiehind.  Antennse  slender ;  1st,  3d  and  4th  joints  equal  in  length,  2d 
ihorter.  Maxillary  palpi  with  the  2d  joint  long,  triangular,  3d  shorter, 
d'iangular,  not  narrower,  4th  not  wider  than  2d  and  3d,  elongate,  cultri- 
rorm,  three  times  as  long  as  its  ]vidth  at  the  base.  Length  12  mm.;  .48 
inch. 

(^  Front  tarsi  with  4lh  joints  broadly  dilated,  spongy  beneath  ;  4th  joint 
not  narrower,  deeply  bilobed.     $   wanting. 

Enterprise;  very  rare  in  dead  oaks.  The  prothorax  is 
more  prominent  and  convex  in  front  than  in  D,  litarata^  and 
Dverhangs  the  head,  almost  as  in  Lymexylon  sericeum, 

130.  mordella  fascifera^  n.  sp. — Piceous,  pubescent,  with 
cinereous  hair.  Prothorax  with  three  large  spots,  extending  from 
near  the  base  to  the  middle,  fuscous.  Elytra  with  the  anterior 
third  (divided  by  a  narrow  sutural  gray  line),  and  a  broad  oblique 
band  behind  the  middle  fuscous  ;  the  band  forms  at  the  suture  an 
emgle  directed  forwards.  Beneath  thinly  pubescent ;  base  of  an- 
tenn£e,  palpi  and  legs  piceo-testaceous.     Length  2.3  mm.;  .09  inch. 

Cedar  Keys;  one  specimen.  The  form  is  somewhat  ro- 
bust as  in  M.  triloba^  and  the  anal  process  is  long  and  slender. 
The  length  is  given  exclusive  of  the  process. 

131.  mordella  angulata,  u.  sp. — Black,  finely  pubescent, 
elongate.  Elytra  with  two  cinereous  somewhat  oblique  trans- 
verse spots,  one  at  the  anterior  third,  the  other  at  the  second 
third  of  the  length  ;  these  spots  are  eacli  connected  at  the  inner 
end  with  an  oblique  line  running  backwards  to  the  suture. 
Anal  process  long  and  slender.     Length  27  mm.;  .11  inch. 

Lake  Ashby ;  one  specimen.  Longer  and  narrower  than 
the  preceding,  having  the  form  of  many  Mordellistenoe^  or  of 
Mordella  diseoidea, 

132.  mordella  triloba  Say. — Specimens  taken  at  Enterprise,  in 
}/iAj,  differ  from  Northern  specimens  by  the  clytral  fasciae  being  much  nar- 
rower ;  and  the  anterior  one  is  strongly  angulated  so  that  the  basal  spot 
t)eoon[ies  acutely  triangular  ;  the  humeral  region  is  dull  ferruginous.  I  am 
unwilling  to  describe  it  as  distinct,  but  regard  it  rather  as  a  well>marked 
irariety. 


Though  not  belonging  to  tho  same  zoSIogical  provineclhl 

two  following  speciea  may  be  conveniently  described  ben; 

183.  Mordella  iat-ialin,  n.  ap.— Black,  puljesceni,  with  ilif  an 

gins  of  llie  protLor^K  ciueivoiis  pubescent.     Elytm  ilcnsely  cioeTciiiu  ptb- 

||~^  esccni  with  black  miirkiags  aa  follows  :  iwo  small  spou  dw  H" 

^        base,   the  outer  one  elongate,   the  inner  one  rounil  ,-  n  tniuireni' 

^^    brood  liani]  al  the  middle,  divided  by  a.  cinerouD  sulunil  lior.  Ibc 

^    oaloriur  outline  at  this  liand  Is  nicked  outside  or  the  middle,  anil 

V    then  ruHB  obliquely  fortvards,  itlniosl  to  the  side  margie,  uflilclil* 

'   cinercouB ;  the  apical   fourlh  U  also  bluck.    divided   almost  to  itus 

tip  by  the  cinereous  sutunil  line.     Beneuth  ihiuly  clothed  with  proinui' 

cinereous  puliescence.  ventral  transverse  lunds  and  hind  coira  Msckluli 

Length  4.7  mm. ;  .  19  inch. 

Boaque  County,  Texaa,  G.  W.  Belfrage;  one  HpecimeQ. 
Of  the  same  form  and  size  aa  ^f.  o'-ulata,  to  which  it  is  allied. 

:34.  Mordella  obliqua,n.sp.—B1siek,pube9eeni.  Dnd 
cinereous,  prothorax  with  Bcallercd  cinereous  baira.  aud  l"<> 
indistinct  vltts  more  densely  cinereous.  Elytra  with  a  nij 
narrow  BUlural  line,  aad  an  ohllquc  stripe  from  the  humeri  la 
beyond  the  middle,  where  it  becomes  obsolete,  cincreoa».  Scu 
tcllum  cinereous.  Benc;ith  blaok  ;  anal  process  long  aad  aiea' 
d.M'.     Ungth4mm.:  .IS  inch. 

Maryland,  Dr.  Zimmermanu;  Detroit,  Michigan,  Mr.  E, 
A.  Schwarz.  In  form  and  size  this  s[iecie,s  resi?iiible^  M- 
marginata.  It  is  possible  that  M.  lunulata  Helmuth  (Proc 
Ac.  Xat.  Sc.  Phila.  18G5,  96),  may  have  been  a  specimen  of 
this  species,  with  the  elytral  vitta  jiartly  effaced.  The  t^pe 
has,  I  believe,  been  destroyed. 

135.  Conotrachelun  ventralis,  n.  ep.—Not  robust;  elytra  aa- 

rowed  behind  frum  tiie  base,  humeri  not  dentiform.  Blackish- bronn. 
thinly  clolhi'd,  but  scarcely  mottled  with  eoitrse  pale  yellowish  liilfi 
Beak  half  as  lung  as  the  body,  slendtr,  brown,  shining,  sparsely  punc- 
tured, striate  each  side  for  more  than  one-half  the  lenglh.  Antenoffin- 
Berled  nljoul  one-thini  Irom  tlie  tip.  Head  strongly  punctured,  pubescent. 
Prothorax  as  lung  as  wide,  widest  at  the  base,  gradually  narrowed  uri 
Bligbtly  rounded  on  the  sidijs  lo  the  apex,  near  which  it  is  feebly  coo- 
strlcteil ;  very  deeply,  coarsely  and  densely  punctured,  elevated  dorwl 
line  very  narrow,  indistinct.  Elytra  at  base  about  one  half  wider  IhMi 
the  prothorax,  liumcii  rounded,  acutely  margined,  prominent,  sides  oti. 
Ii<iue]y  ninvcniing  iH'hind  ;  fully  one-hulf  longer  than  the  width  at  biM. 
slriale  compiiscil  of  large  foveie.  intersiwices  not  coatat«  at  base,  but  the 
3d  and  5th  become  gradually  acute  liehind  tiie  middle  :  7th  acute  for  >te 
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iffhole  length.  unHed  in  front  at  a  sharp  atigle  with  the  Oth.  which  is  also 
aciilc  for  ils  whole  Irngth,  the  twii  uatted  [hen  form  the  bumenil  mnrgia. 
BeocaEh,  inQeied  ttuaks  of  proihorax  Ucosuly,  mciathomx  more  coarad; 
but  9p»r»ely  cribmle  ;  veQlrnl  aegmcots  very  shining,  with  a  few  gcattonsd 
Vtrge  puuctures.  more  nuiwumuB  on  llie  fiih.  Legs  long,  Ihiglis  strtmgly 
unidcntate,  not  nnoulnt    .    Length  0  mm, ;  .23  iocb. 

Enterj'riae ;  one  apocimen.  Quito  different  from  any  other 
in  (dir  lUunu;  it  should  be  placed  after  Ccmteji,  (vide  Lee. 
iind  Horn,  Kliyiich.,  230),  between  1-Ba  and  1-Bb. 

186.  Conotrachelu*  cognatus,  n.  sp.— Blncklsh  i  elytra  mottled 
with  dull  fulvouB;  pulHisccnce  short,  irregularly  ronilensed.  Head  puuc- 
tured,  puhescenc.  Boak  not  half  as  lirng  as  llie  body,  rat lier  slender,  very 
■lightly  ctirved,  not  shining,  strongly  atriate.  Antennte  inserted  less  liian 
one-fanrth  Ttom  the  tip.  Prolliornx  wider  than  long,  sides  strongly 
rounds  in  front,  nearly  straight  near  the  base  ;  constricted  near  the  apex  ; 
Tury  coarsely  and  densely  crlhrnte,  not  carinate.  Elytra  one  half  wider 
than  Ibe  prolhorax  at  the  base,  ohlong,  rounded  behind,  humeri  rounded ; 
stris  c»m])o«ed  of  large  quadrnle  punctures,  inlerspacea  narrow,  not  flat, 
3d,  5tii  and  Tlh  acutely  but  not  strongly  costale  :  9th  acute  from  the 
mEddlo  to  within  a  short  dlslnnci:  from  the  tip ;  at  the  base  nf  the  3d  Inter- 
RpaCQ  is  a  small  spot  of  whlt^  scales.  Beneath,  meaoslernum  proniinent, 
metastcrnuni  cribraie ;  rentml  segments  sparsely,  5tb  more  densely  punc- 
tured, impressed  near  the  lip.  Legs  lon^,  thighs  unldentale,  with  a  ring 
ofgmy  pubescence.     Length  4.3  mm.;  .17  inch. 

Tampa ;  one  specimen.  This  species  has  the  racaosternum 
ppoducfd  into  a  Braall  procesa  in  front,  as  in  C.  posticalas, 
from  which  it  differs  chiefly  by  the  prothorax  being  not 
carioated,  and  by  the  somewhat  less  robust  form, 

137.  Conotracbeluspu«lllufl,n.sp.— Similariothepreceding,  but 
Tory  ronch  smaller,  blackish -brown,  with  irregularly  condensed  pubescence  ; 
elytra  mottled  with  dull  fuWous.  Head  punctured,  yellow  pubescent  i 
beak  longer  than  head  and  prothorax,  stout,  curved,  deeply  striate.  An- 
tcniiir  inserted  une-fiiurth  from  the  end,  brown.  Prothora.x  wider  than 
long.  ruundiMl  on  the  sides,  hroailly  constricted  near  the  apex,  densely  and 
raarsely  puactured.  not  carinate.  Elytra  nearly  one-half  wider  tlian  the 
proihorax  at  base,  oblting-oval,  humeri  roundod  ;  strlEe  composed  of  large 
punctnres,  Interspaces  not  so  narrow  as  in  C.  engnattu,  3d,  Sili  and  7tli 
muderately  carinaie :  9tb  carinnte  behind  the  middle.  Beneath  coarsely  panc- 
tnrcd  ;  nth  ventral  broadly  impressed,  musosternum  protuberant,  t^gs 
long,  thighs  unidenlnte,  obsolclely  annulnted.  Length  2.5  mm, ;  .10  inch. 

Knterpriae;  one  specimen.  This  is  one  of  our  smallest 
species. 
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IM.  CoDotrnchPlus  coronatus,  u.  sp.— Blackish,  tliSnly  doll 
with  very  (ino  iirownisli -gray  pubeacence  and -icalteredpttloi'lav-aiebriMk* 

I  Willi  markings  of  dense  tine  while  scales.    ProlUorai  and  clytru  tubcrcu- 
• ;  tlie  forniKr  as  Inng  u  wide,  channeled,  rougli,  with  llie  sidea  Blraighl, 

'  angulHled  nnil  suddenly  narrowed  near  the  Apex;  thcru  ore  f»UT  largi) 
apical  luherosities,  und  two  discoida]  ones,  besides  the  lateral  protiit>erance 
just  meniloned  -,  the  anterior  constriction  is  very  deep'  and  tliare  is  alto  a 
transvL'rae  imprusaion  behind  the  lateral  uuddlscoIdaUiibenwilies  ;  a  D«m>w 
while  vltta  extends  from  apex  to  base  each  side  midway  between  (he  dor- 
«a1  channel  and  the  sides;  these  lines  are  conmrclud  wlih  otliprs  on  tho 
base  of  the  3il  clytral  intersimce.  Elytra  sub -triiingul  a  r,  liumuri  [irouiinent, 
rounded-  Stria:  composed  of  largo  punctures.  tniere|>aci»wide,  alternately 
interrupted  with  black  tubercles  hearing  rcclinate  clavate  bristles ;  at  the 
baae  of  the  3d  intersp,ice  la  a  short  whire  line  :  a  large  marginal  spot,  p«iinted 
fnieriorlj  bobind  the  liumerus,  is  also  clothed  with  dense  small  white 
scales ;  behind  the  middle  Is  n  band  oomposed  of  four  small  sttcits  on  llie 
Ist  10  tlie  4th  interspaces,  and  a  small  spi<t  netr  the  tip  fonued  of  pale 
scales.  Legs  long,  thighs  IndistiDctly  annnlatcd  und  sprinkled  witb  wliitu 
hairs,  acutely  unidentate.  Under  sur&cc  very  coarsely  punctured.  Length 
a  mm.;. 12  inch. 

Eoterpriae;  one  specimen.  The  head  ia  coarsely  cribrate; 
the  beak  beot  beyond  the  middle,  not  longer  thau  the  beud 
and  protborux,  thicker  than  in  any  other  species  known  to 
me,  with  deep  broad  striie,  and  carinatc  along  the  median 
line.  AnteiujiB  situated  near  the  end.  The  meaosternum  is 
pi-otuberant.  This  species  belongs  to  Division  U,  of  my 
arrangement,  and  should  be  placed  before  C.  tuberoaua,  (Lee 
Ehynch.,  233).  to  which  (apart  from  coloration)  it  haa  little 
resemblance.  The  femoral  denticle  is  obsolete,  but  the  tooth 
is  acute  and  prominent. 

130.  Acallea  ventrosui,  n.  sp.— Very  obese,  blackish,  cloibml 
with  uppressed  gray  and  brown  scales  with  iuternii^cd  clavaie  brisUo. 
Head  with  Ibc  occiput  clothed  with  yellowish-gmy  scales.  Protliorax 
deeply  and  broadly  chuuiided,  twice  as  wide  as  Ion;;,  runndudon  tUesidn, 
uniform  blackish  brown.  Elylra  truncate  at  base,  liasal  angles  obtuse  not 
rounded,  sides  obi iquely  widened,  then  rounded  obliquely  to  the  apexi 
there  is  a  broad  howti  band  occupying  one  third  the  Icngtii  of  dirty  gnii; 
scales,  and  some  indlaiinci  fobciate  markijigs  of  the  same  color,  beliind  the 
middle  ;  the  striiB  are  deeply  impressed,  and  the  inlGrs[MCCS  uoderaidy 
convex.  Mesosternum  .'broadly  emarginate,  as  in  A.  peeloralit  (Lee 
Rhynch..  244).  Legs  clothed  with  dirt-colored  scales.  Length  49  I 
.n  hifh. 
Enterprise ;  May,  one  speciineu.     More 


ttny  other  Bpet-ies  in  my  collection,  and  easily  known  by  the 
<lecply  and  liroadly  aulcate  protliorax;  the  anterior  trans- 
-verse  imprcBsioii  is  broad  and  deep,  and  there  is  a  broad  dia- 
coiHal  impression  each  side  near  the  base. 

140,  Acalles  ■Ubhisplduii,  n.  sp— Blackish,  dcnsdy  clulhed  wltb 
dArk  scako,  which  are  lurgur  ou  ilie  prathumK  Ihuo  oa  the  elytrn,  where 
tl*ey  arc  intermixed  with  sliort.  roclinale  bristles.  Proiliomx  wide,  strongly 
rnandedoD  the  aides  in  front,  cuursely  punctured,  with  a  narrow,  lateral 
liao.  lUid  a  few  scattered  scaice  pale  dirt  color:  diac  not  cnrinale.  Elytra 
but  little  wider  than  the  prothorax.  base  traacate,  baani  angles  oliltiso,  dis- 
tiDCt,  aides  broadly  rounded,  then  obliquely  narrowed  to  the  npex  ;  very 
little  wider  behind  the  biiac.  striie  conrsely  punclurtid,  In[crB|)uc«s  ali^htly 
ouavei  ;  there  are  traces  of  two  narrow  iindulitted  bands,  composed  of 
atDKll  spots  of  i^rav  scales,  one  before  the  middle,  curving  backwards 
tovrards  the  sTiics,  the  other  behind  Ihc  middle,  curving  forwards.  Hesos- 
ternum  det-ply  einiirglniilo.     Length  3.7  iniu. ;  .  15  inch. 

Sumter  County;  May,  one  specimen.  Easily  known  from 
our  othi«r  species  by  the  shorter  reclinate  bristles  of  the 
elytra.  The  prothorax  is  larger,  and  the  elytra  less  rounded 
on  the  sides. 

141.  CrrplorbTUchus  helrus,  n.ap.— Very  similar  to  (7.  oMiguui 
and  differing  only  ia  the  following  characters  :  Bcalea  pale  yellow-browD, 
slightly  vnriegnled  wlih  dnrker ;  formof  bi>dy  a  little  narrower.  Frotlioras 
a  Utile  longer  tllan  wide,  sides  obliquely  narrowed  froin  the  middle,  where 
they  arc  rounded  to  the  apex,  nearly  p:irallc]  behind  the  middle.  Elytra 
witb  tlip  interapaccs  wido  and  Bat.  Thighs  with  one  small  acute  tootb. 
Length  7.8  mm.;  .»1  indi. 

Enterprise ;  May,  one  specimen.  Except  tor  the  difference 
in  the  form  of  the  prothorax,  I  should  consider  thta  as 
merely  a  variety  of  C.  ohliquus.    The  elytra  are  similarly  im- 


142.  Barllepton  bivlttalum,  n.  sp.— Very  elongate,  blach, 
shining,  with  a  broad  vltta  of  white  acniea  each  side,  beginning  at  the  front 
margin  of  the  prolhorai,  and  extending  to  the  Up  of  llic  elytra.  Head 
spnrBcly  and  flnely  punctured,  beak  curvpil,  not  as  long  ns  the  prothorax, 
tmooih.  ProilioniE  wider  than  lung,  narrowed  and  rounded  on  tbe  sidea 
n«ar  the  apex,  where  it  \»  briMdly  and  feebly  constricted  ]  disc  strongly, 
not  dcnxely  punctured,  with  an  Indistinct,  narrow,  smooth  median  line- 
£lyirii  with  luipuncturud  slrio'.  )nlers|incee  wide,  flat,  feebly  and  very 
finely  punctulatc.  Beneath  sparsely  punctured  ;  there  is  a  paicb  of  white 
kkIc*  on  liie  Banks  uf  the  prothorax  ;  the  side  pieces  of  the  nieljislcrnum, 

A  the  sides  of  the  ventral  segmirnts  ace  also  clothed  witli  white  acalei ; 
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the  8d  and  4th  ventral  segments  are  nearly  smooth.    Prostenmm  with  t^       ^ 
wide,  shallow,  pectoral  groove  ;  tarsi  brownish.     Length  5  mm.;  .20  inch.,  m:^^^ 

Georgia  and  Northern  Florida.     For  a  specimen  of  thifi^^  ^^^^ 
very  handsome  species,  I  am  indebted  to  Dr.  Horn. 

143.  Sphenophorus  apicalis^  n.  sp.  —  Elongate,  black,  not^^^^^^^ 
shining.  Prothorax  with  a  narrow  dorsal  elevated  line  extending  to^^>^ 
the  apex,  where  there  is  a  large,  oblong  fovea  on  each  side  of  it ;  disooidal  E-^* 
elevations  not  apparent;  punctures  very  large,  shallow,  irregularly  scat-  — ^^' 
tered.  Elytra  with  fine  striae,  upon  which  are  placed  large,  distant,  -•  ^  ,  ' 
rounded  punctures  ;  alternate  interspaces  slightly  more  convex  near  the  ^^  , 
base,  which  is  deeply  bifoveate,  or  trifoveate  each  side.  Length  7  mm.;  ^  ^  *' 
.23  inch. 

Enterprise;  May,  one  specimen.  Belongs  to  Dr.  Horn's 
Group  V,  (Proc.  Am.  Phil.  Soc.  1878,  421),  and  may  be 
placed  in  the  table  after  S,  Sayi^  to  which  it  is  not  allied. 
The  proximal  third  of  the  beak  is  deeply  and  broadly  exca- 
vated. The  3d  joint  of  all  the  tarsi  is  narrow,  and  not 
spongy  beneath. 

144.  MeMites  ruflpenuis,    n.  sp. — Elongate,    cylindrical,  shining 

black,  glabrous,  antennie  and  legs  brown,  elytra  ferruginous.  Head  and 
dilated  l)asc  of  beak  sparsely  punctured,  the  former  with  a  large,  vertical 
fovea,  the  latter  with  a  short,  deep  channel.  Prothorax  longer  than  wide, 
oblong,  a  little  narrower  in  front,  sides  broadly  rounded,  more  so  at  base 
and  ai)ex  ;  surface  strongly  but  not  densely  punctured.  Elytra  with  striaj 
composed  of  approximate  square  ])unctures,  interspaces  not  wider  than  the 
strite,  sparsely  punctulate,  the  small  punctures  generally  forming  an 
irregular  sinies  on  each  interspace.  Beneath  coarsely  punctured,  ventral 
segments  1-4  sparsely  and  less  coarsely  punctured.  Length  5.3  mm.;  .21 
inch. 

$  Beak  slender,  smooth  ;  anteun*  inserted  just  in  front  of  the  eyes.  (^ 
unknown. 

New  Smyrna ;  one  specimen  found  on  the  ocean  beach. 
This  species  is  quite  congeneric  with  M.  svbcylindricus^hwi 
differs  by  the  red  elytra,  and  more  finely  punctulate  inter- 
spaces. The  funiculus  of  the  antennae  is  stout,  7-jointed, 
and  the  2d  joint  is  not  elongated.  I  therefore  infer  that 
they  belong  to  the  genus  Mesites  as  restricted  by  Mr.  Wol las- 
ton,  and  heretofore  known  only  from  Europe. 

145.  PityophthorUN  obliquim,  n.  sp. — Cylindrical,  not  slender, 
dark-brown,  shining,  thinly  clothed  with  fine,  long,  erect  pubescence  ;  an- 
tennse  and   legs  ferruginous.     Head  flat,  opaque,  indistinctly  punctulate. 


Protkomx  quadrate,  tcarceilj  longer  tlinn  wide,  broadly  rouuded  at  apex, 
anierlar  one-fourlh  covered  with  obtuse  graoules,  not  arranged  Id  concen- 
tric lines,  gradually  chajiglng  behind  into  flne,  rugose,  sparse  punctua- 
tion. Elytm  Qnely  punctured,  punctures  arritngud  in  apitroximate  rows, 
which  In  places  arc  Indistinct ;  apical  decliTlty  flattened,  feebly  concave  each 
ride  of  tlie  BQiural  stria,  which  is  nut  very  distinct ;  there  are  also  traces  at 
tbe  npex  or  tiro  other  strite.  Front  and  middle  tibitc  not  toothed;  Uiad 
tlbiaa  with  a  luarginal  mwof  7  or  8  small  lurutc  spines,  and  a  fringe  nf  xtiff 
long  hairs.     Lengll)  3  mm. ;  .08  Inch. 

Enterprise;  June,  one  specimen.  This  species  may  be 
placed  at'tRr  P.  digestus  Lee.  (vide  Rliynch.  352],  but  the  flat- 
tened declivity  of  the  elytra,  only  slightly  concave  near 
the  suture,  easily  distinguishes  it  ftxim  all  thus  far  described 
in  our  fauna.  The  punctures  of  the  hinder  part  of  the  elytra 
are  less  fine  than  towards  the  base.  The  eyes  are  emargi- 
nate;  the  club  of  the  antonnfc  is  nearlj'  circular,  and  trans- 
vereely  aanulated. 

148.  PitsrophthorUfl  Neriatua,  n.  sp.  —  Elongate,  ryliudrical, 
brown,  nhining.  nearly  glabrous,  with  only  a  few  scattertd,  ureci  Uairs  on 
the  head,  front  of  prolliDrax.  and  bind  part  of  elytra  Antenaie  aud  legs 
testaceous.  Head  Hut,  opaque,  indistloctiy  punctalate.  front  feubly  im- 
pressed, and  iDdiaLinclty  carinate.  Protliorax  quadrate,  not  longer  than 
wide.  niundBd  in  front,  anterior  balf  wilb  irrtgular,  transverse,  sulwoiicen- 
trie  rows  of  granules;  sides  and  base  sparsely  but  distincily  punctured. 
Elytra  with  strite  rouiposed  of  small  punctures,  interepaces  wider  than  the 
•trin.  the  altomnte  ones  each  with  4  or  !i  distinct  punctures  of  equal  aha 
with  Ihoae  of  thv  striie  :  declivity  not  Il:ittened  nor  retuse,  xuturnl  striii 
slightly  impressed.      Length  1.^  mm.;  .06  inch. 

Tampa;  April,  one  specimen.  This  species  is  quite  dis- 
tinct by  the  sculpture  of  the  elytra,  and  may  be  placed  be- 
fore P.  coinatus,  iu  the  arrangement  already  cited.  The 
front  and  middle  tibiie  are  not  serrate,  and  the  hind  tibiie 
have  only  3  or  4  very  indistinct  traces  of  teeth,  and  no  ran^ 
of  spines,  or  fringe  of  stiff  liairs  as  in  R  ofili'futis.  This 
6I)ecies  has  a  deceptive  reaemblanee  to  Xi/(el>oru-s  pubenrena, 
but  the  generic  characters  of  the  aiitennal  club  are  quite 
it,  aud  the  sj^ieciflc  characters  abundantly  diatinct. 

>Iialn!i  mflea,  n.  8|i.— Very  small,   alonder  cyliadricnt, 

I,  atiiniog,  clothed  with  short  stout  erect  bristles.     ProthoraK  a  lit- 

ir  than  wide,  aiiex  produced  into  an  acute  spine  i  disc  with  a  few 

I  recllnate  granules  In  front,  sparsely  punctured  belilnd.     Elytn 
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Blrongly  but  not  densely  pHncluretJ,  airijt  hardly  to  be  traced.    LftiuiJ 
antenno!  piceoua.     Lengtb  .8  mm. ;  .035  inch. 

Tampa;  two  aiweimens.     Smaller  and  more  slender tlmn 
C.  rigidus  Lee,  {Rhyneh.   362),  with  much  shorter  brietlis. 
The  apical  spine  of  the  prothopax  ia  a  prolougation  of  the 
A  margin  itself,  and  not  a  horn  arising  frttm  the  disc. 

14S.  EuxenatiplceUH,  II.  sji. — OvhI,  rutlierelongnte,  convex,  piroom. 
ahinlng.  Prothonix  sparsely  punctulaie.  Elytra  punctured,  Uie  puncWf 
fonniDg  indUtinct  stris  lowords  tlio  Bides ;  two  outer  slriie  distinct,  ilf 
OQlennost  estending  from  the  base  for  one-tbird  the  longlh ;  the  innpinw 
entire  ;  luargiual  Hlria  entire.     Length  .fl  mm. ;  .025  indi. 

Tampa,  April  11th  ;  one  specimen.  Diffens  from  fin- 
punctatus  Lee.  (Rhjiich,  409),  by  the  much  smaller  size,  l«* 
distinctly  punctured  protborax,  and  by  the  legs  beiug  nol 
testaceous  but  dark,  with  only  the  tarsi  yellowish.  This  in- 
sect has  the  appearance  of  a  very  minute  Grytocephalm- 


LUl  of  Speclei  b/f  E.  A.  Scdwakz. 

Tetracha  Carolina  Linn.  E.  K.  common   in  >[ay  and  June,  also  stlncud 
by  the  light. 

virginica  Linn.   E,  K.  rare,  with  tbc  preceding. 
Cicindela  acutellaris  Say,  race  unlcolor  Dej .' 

liirticoUia  Say.  sea  sliore,  as  far  as  Key  West. 

doraalis  Say,  XS.  C.  common  on  the  sea  beach  ;  first  speci- 
men seen  on  April  4lli  ;  race  SauUyi  ;  Key  West,  wr.  «iii 
elytra  entirely  white. 

hamata  Br.  K.  common  in  .lune  on  tlie  ocean  beach. 

marginata  Fulir.  NS.  C.  K.  common  on  the  lagoon  and  oeaa 
l>eacli  of  the  eastern  ccmst ;  rare  in  April,  common  In  Jane. 

toituosa  Dej.  common,  firat  specimen  seen  on  February  STth- 

punctulata  Fabr,  conunon,  appears  about  the  beginning  ofUiJ' 

abdominalia  Fabr.  NS.  E.  K.  common  in  the  pine  wooda,  nf- 
pears  in  .Tune;  race  with  strongly  punctured  elytn. 

Btrigi  Lee.  L.  E.  very  rare  in  May,  nocturnal  in  its  haliita. 

hiitilabils  Lee.  E.  K.  rare,  in  comixiny  with  C.  i 

gratloaa  Guir.* 
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Omophron  labiatmn  Fabr.  common. 
PaBimachus  strenuus  Lee.  H.  E.  T.  very  rare. 
BublaBvis  Dej.  rare. 
marginatna  Fabr.  not  rare. 
BubaulcatuB  Say,  not  rare. 
Scarites  subatriatua  Hald.  T.  rare. 

aabterraneua  Fabr.  common, 
callfomicua  Lee.  K.  very  rare  on  the  sea  beaeh. 
Dyachiriua  globuloaua  Say,  C.  H.  T.  not  rare. 
erythrocenia  Lee.  C.  H.  E.  not  rare. 
filiformia  Lee.  C.  H.  rare. 

fEQciger  Lee.  n.  sp.  p.  373,  T.  rare  on  the  banks  of  the  Hills- 
boro  River. 
ArcUatomia  obliquata  Putz.  not  rare. 
Sohamnii  Lee.  eommon. 
vixidia  Say,  common, 
puncticollia  Putz.  very  rare. 
Aapidogloaaa  aubangulata  Chd.  not  rare. 
Clivina  dentipea  Dej.  not  rare. 

mbiciinda  Lee.  E.  one  specimen. 
rufa  Lee.  E.  rare. 
americana  Dej.  not  rare. 
picea  Putz.  E.  T.  two  specimens. 
picipea  Putz.  E.  L.  K.  very  rare. 
Schizogeniua  ferrugineiia  Putz.  F.  two  specimens  on  the  sea  beach. 

Sallei  Putz.  var.  Lake  Altapopka  very  rare. 
Brachynua  ftimana  Fabr. 

quadripennia  Dej. 
cordicoUia  Dej. 
lateralia  Dej.  common. 
Panagaaua  cmcigenia  Say,  H.  L.  very  rare. 
Morio  monilicomia  Latr.  T.  not  rare,  under  old  pine  bark. 
HeUnomorplia  praauata  Dej.  S.  T.  very  rare,  under  old  pine  bark. 
Ghderita  Janua  Fabr.  F.  one  specimen. 

Lecontei  Dej.  C.  S.  E.  not  rare,  found  also  on  sugared  trees. 
Diaphoma  Lecontei  Dej.  E.  T.  very  rare,  also  attracted  by  the  light. 
ThaJ^na  pygmasua  Dej.  very  rare. 
C?agn^"<«  ludoviciana  8all4,  C.  S.  L.  K.  not  rare. 
Zieptotzaohelua  doraalia  Fabr.  C.  very  rare. 
Bsa  Sfdlei  Chevr.  E.  K.  T.  common. 
Iiacliiiopfaoma  pubeacena  Dej.  common. 
SocaBma  varlcomia  Lee.  G.  T.  very  rare. 
Floohioinia  amandua  Newman.* 

timidua  Hald.  E.  one  specimen. 
>iifilaii  Dej.  var.  NS.  one  specimen. 
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LoaEopesa  tricolor  Say.  T.  rare. 
Lebia  pnlchella  Dej.  C.  T.  rare, 
mnrgtnioolliii  Dej.  not  rare, 
virldla  Say,  E.  L.  NS.  not  rare.  . 
rhodopuB  Schwarz,  n.  sp.  p.  854,  T.  rare. 
vlrldlpemilB  Dej.  C.  E.  K.  not  rare, 
lobulata  Lee.  E.  rare. 
coUaris  Dej.  T.  E.  rare, 
fuflcata  Dej.* 
DIanchomena  abdominalia  Chd.  E.  one  specimen. 

Boapolaris  Dej.  E.  one  specimen. 
Aphelogenia  loxoata  Lee.  T.  rare. 
Nemotanras  olftgana  Lee* 

Tetragonodenui  inteneotoa  Germ.  C.  E.  K.  not  rare. 
Perigona  nigrioeps  Dej.  E.  rare. 
Apenes  angtistata  Schwarz,  n.  sp.  p.  854,  E.  rare. 

opaca  Lee.  T.  in  tlie  pine  woods  under  sticks,  rare, 
sinuata  Say.  E.  rare. 
Finaoodera  platicoUia  Say,  ear.  fdaoata  Dej.  H.  E.  rare. 
CaUida  viridipennis  Say,  H.  E.  rare, 
fulgida  Dej.  C.  H.  E.  rare. 
decora  Fabr.  E.  very  rare. 
Onota  trivittata  Lee*  n.  sp.  p.  373,  middle  Florida. 
Coptodera  signata  Dej.  E.  T.  rare. 
Plat3rnu8  deconis  Say,  T.  common. 

floiidanus  Lcc.  p.  374.     Common. 
|.  unctiforinis  Say,  H.  E.  rare. 
octopmictatuB  Fab.  T.  one  specimen. 
LoxandniB  reflexus  Lee.  n.  sp.,  p.  376,  C.  E.  E.  T.  common, 
calathinus  Lee.  n.  sp.,  p.  376,  T.  not  rare, 
floiidanus  Lee.  n.  sp.,  p.  376,  0.  T.  E.  common, 
erraticus  Dej.  E.  very  rare, 
celer  Dej.  C.  E.  rare. 
agHia  Dej.  common, 
veloz  Dej.  not  rare. 

rectangulus  Lee.  n.  sp.,  p.  377,  E.  two  specimens. 
crenatuB  Lee.  not  rare. 
BvarthruB  sezimpressus  Lee.  E.  K.  rare. 

americanus  Dej.  one  specimen,  Polk  county, 
obsoletus  Say,  T.  in  the  pine  woods  under  sticks  rare, 
morio  Dej.  E.  rare, 
faber  Germ.  T.  very  rare. 
Pterostichus  acutangulus  Chd.  C.  T.  ver>'  rare. 
LophoglOBBus  taitarlcuB  Say,*  Northern  Florida. 
Badiater  flavipes  Lee.  C.  E.  T.  rare. 

micana  Lee.  C.  L.  T.  not  rare. 


i 
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>«liila  major  Lee.  common. 
fXxm  quadratuB  Lee.  K.  very  rare. 
oarinatuB  Dej.  L.  one  specimen, 
altemans  Dej.  L.  E.  T.  very  rare. 
elongatuB  Dej.  var.?  E.  very  rare. 
Knius  herbaceus  Chevr.  C.  S.  L.  T.  rare. 
erythropiiB  Germ,  not  rare. 
foacicomiB  Dej.  S.  T.  rare. 
latfcoUis  Say,  common, 
sestivus  Say,  E.  rare. 
augiiatas  Newman*. 
praaiiius  Dej.  E.  common, 
nexnoralis  Say,  rare. 
tricolor  Dej.  common, 
f  oridanus  Horn,  rare. 
peuBylvanicus  Say,  T.  E.  rare, 
cfrcnmcinctus  Say,  C  E.  T.  rare. 
mazUlosna  Horn,  C.  L.  two  specimens, 
niger  Rand.  C.  two  specimens. 
>mogloaBus  emarginatua  Say,  T.  one  specimen. 
hnocrepis  parallelus  Say,  C.  H.  rare. 
trlohis  minuta  Dej.  C.  K.  T.  rare. 
ies  americanus  Dej.  S.  C.  very  rare, 
amaroidea  Dej.  G.  E.  T.  not  rare. 
14-BtriatuB  Chd.  rare. 
Ifocontei  Chd.  C.  E.  T.  common. 
cnprsBus  Chd.  C.  two  specimens. 
aodenis  infuacatus  Dej.  not  rare. 
testaceuB  Dej.  common. 
iodactybaa  memla  Oerm.  not  rare. 
lotarBus  agUis  Dej.  H.  rare. 

nitidipeimis  Lee.  H.  E.  K.  not  rare. 
andropna  hylacia  var.  elongatus  Lee.  C.  T.  very  rare. 
aophoroB  stigmosus  E.  not  rare,  frequently  attracted  by  the  light. 
BubtinctuB  Lee.  C.  S.  very  rare. 
foBBulatus  Dej.  C.  Polk  county,  rare, 
opa^inua  Lee.  E.  rare. 
exciBiiB  Lee.  n.  sp.  377. 
ovalia  Dej.  T.  very  rare. 
>alti8  peDBylvanicus  DeG.  not  rare. 

nitldtauB  Chd.  H.  E.  rare. 
olophtiB  apretuB  Dej.  C.  E.  T.  not  rare. 
plebejuB  Dej.  T.  one  specimen. 
ochropezuB  Say,  E.  rare. 
bidium  veraioolor  Lee.  T.  not  rare. 

contraotum  Say,  common,  especially  on  the  sea  beach. 
a£Bne  Say.* 


?.  C.  S.  E.  T, 

IffiviB  Snj- 
pallldufl  (.11(1.  n.  T.  vcrj- 
coIvunbieDBlB).  Zimm.  taa 
nanus  Cyll 
flavlcatida  Say, 
Eeaescens  MoUcli.  E.  very 
xanthopus  Dej.  couimou. 

granaritia  Dej.  C.  very  rare 
Caiolinua^  Zii: 
n.  Bp.  E.  very 


HALirt,[D«;. 

BiUploa  punctatna  Aub£,  L.  K.  not  rare. 
CnMnldotuB  U-punotatiu  Say,  ooi  rare. 

DVTISGI1>.C:. 

Cvllma  aognstata  Aube,  C.  E.  rery  rare. 

erooaula  Lee.  B.  very  rarn. 
Hydioponw  BJdguua  Aube,  L.  E.  T.  rarp. 

gianiuu  Lee.  T.  rare. 

Bemlnalimi  Lee.  n.  sp.,  p.  377,  E.  twi 

granEuius  AuM,*  Nurthern  Florida. 

afflnla  Sitj, 

Inconoplcuus  Lee.  not  rare, 
undulatiu  Say,  common. 
Hydrocanthiu  tricolor  Say,  L.  T.  nol  rari;. 
Suphla  blcolor  Say,  L.  T.  not  rare. 

punctlcoUia  Cr.  E.  two  specimens. 
^--— ^  n.  Bp.  E.  one  specimen. 
■'^Colplua  InflatuB  Lee.  T.  rare. 
Cyblster  OUrfori  Cr.  N3.  T.  K.  very  rare. 
IiaccopbiluB  proztmuB  Say.  common. 
TherrmonecteB  basHarls  Ilarr.  V.  A.  T.  not  rare 
HydaUciu  blmatgiuatiia  Say.  C.  T.  very  rare. 
Coptotomus  Inteirogattu  Fali.  < 
Matus  blcarinatus  Bay.* 
Copelatna  glyphicua  Bay,  ( 

ChovroUtIt  Aub6,  C.  T.  rare. 

Dlnoutea  carollnua  Lcc.  C.  S.  not  rare. 
MinilatUB  I<ec  S.  E.  A 
angnatiu  Lee."  □.  sp.  p  878. 


Trlchopteiyx  Urt  tinnniued  sptcLi's. 
Iiimulodes  paradoxoB  Mattli.* 

PCmellodes  I>ecoiitsI  Mallli.  T.  uniJcr  (lino  bark,  niiv. 
Ftkiella  plnl  Liic.  T.  imJer  pine  bnrk.  rare. 
^  nigrovittiB  Lee.  T.  under  pino  bnrk.  vary  rare. 

Falagria  ciogulata  Lee.  E.  nu't. 
partita  Lee." 

TQQtuhila  Er.  S.  two  apecimeos. 
4  other  spfcies  appareatly  uDdescrilicd. 
Hoplandrla  pulctara  KraatK,  tiliorea  of  Indian  Hiv.  coquouo. 

two  otlier  BpeciuE. 
HonuJota  plana  Gylili.  T.  under  pine  bark,  n(>l  rare, 

iiboat  30  oltier  Epi'cies. 
?  Stenuaa  two  species  undsr  pine  bark. 

Flacusa  deapecta  Er.  T.  bcaltin  from  dead  pine  leavps,  nre. 
FhilotermeB  ii.  s|>.  E.  oiK^  specimen  uader  old  leares. 
Aleochaia  brachyptera  Fourc.  E,  not  rare, 

nitlda  Owv,  tomnion. 
Ozypoda  tlircL-  or  four  mwcies. 
Oligota  four  Hpedca. 
Oyrophana  six  unnamed  epecit*. 
]Uyll<etia  four  imnnined  species. 
Dinopais  myllaenoidea  EmAlz,  C.  T.  very  rare. 

u.  Hp.  P.  E.  T.  very  mre. 
A  nuinl>er  of  other  AleochaiinL 

Anacyptus  testaeeua  Lee.  B.  XS.  under  old  pine  bark,  very  rare. 
TachlnuB  fumlpennis  Say.* 
Etchomus  ventricnlus  Say,  common,  under  hark. 

lEBvis  Lec.  common  in  ivct  places  under  old  leaves, 
ConoBoma  crassum  Gmv.  T.  rure. 
baaalD  Er.  E.  not  raie. 
pubeaceiis  Payk.  C. 
opicum  Say.  common. 
BCriptum  Horn,  T.  one  s|iecimeJi. 
Br70poruBrufescenBr.ee   eomuion, 

r"r.  teatacDUS  Lec,  common. 
MycetopoTtts  lepidua  Er,  T.  rure, 

flavlcoIUB  Lec,  common, 
AcylophoroB  pionua  Er.  K.  T.  not  rare, 

denauB  Lec.  n.  sp.  p.  387,  E.  two  specimens. 
HavipoflLec.  n.  sp.  p.  387,  C.  very  rare  ;  [occurs  also  in  Ota")- 
TanygnathuB  collaria  Er.  S.  P.  E.  rare  in  very  net  places. 
Qnedlus  ferox  Lec,  n.  sp,  p.  388,  E.  one  specimen  ;  (occurs  also  at  C»"' 
bridge,  Mhss). 
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liltiB  villosus  Gray,  common. 
'lintiB  comes  Lcc.  T.  one  specimen. 

tomentOBUS  Grav.  C.  H.  £.  rare. 
cicatricosus  Lee. 
one  unnamed  species  T. 
ichtiB  formoBus  Grav.  common. 
bhtiB  hepatiotiB  Er.  E.  common, 
mlcanii  Grav.  E.  T.  rare. 
paederoidea  Lee.  common. 

bistriatuB  Er.  NS.  C.  on  the  sea  beach,  very  rare, 
and  four  unnamed  species. 
dlintiB  emmesuB  Grav.  S.  T.  under  bark,  not  rare. 
cephalus  Say,  T.  under  pine  bark,  rare, 
two  unnamed  species, 
iinus  flavipes  Lee  E.  rare, 
n.  8p.  T.  E.  rare. 

nigripenniB  Lee.  E.  New  Smyrna,  rare. 
IB  Schaiimii  Kraatz,  var.   common, 
binin  puctnlatom  Lee.  0.  E.  rare, 
dimidiatmn  Say.  not  rare, 
four  unnamed  species. 
bium  bicolor  Gray,  common. 

floridanum  Lee.  n.  sp.  p.  889,  E.  one  specimen, 
latebricola  Nordm.  K.  T.  rare, 
lugubre  Lee.  n.  sp.  p.  393,  T.  E.  rare, 
obliquum  Lee.  n.  sp.  p.  394,  T.  not  rare, 
parcum  Lee.  n.  sp.  p.  894,  K.  very  rare. 
I  angnlarJB  Er.  E.  not  rare. 
OB  opacnB  Lee.  common. 
eziguuB  Er.  N.  S.  E.  rare, 
two  unnamed  species. 
»rSallei|Fvl.  E. 
kiaria  corticina  Grav.  not  rare. 

four  unnamed  species. 
ihlluB  angulariB  Er.  E.  K.  two  specimens. 
monBtrosuB  Lee.  T.  E.  very  rare. 
lineariB  Er.  not  rare. 
prolizuB  Er.  common. 
binotatuB  Say,  common. 
xds  paradoxa  Saclise,  H.  E.  very  rare. 
OB  littoreuB  Zimm.  T.  very  rare. 
floridanuB  Austin,  common. 
obliteratoa  Lee*  n.  sp.  p.  395,  Southern  Florida. 
iltiB  picipoB  Er.  H.  very  rare. 
latipoB  Er.  T.  two  specimens. 
parctiB  Lee.  S.  E.  rare. 
opacnB  Lee.  not  rare. 
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QaTipennla  Lnc.  ti.  sp.  p.  306, 
oontoituB  Lee.  n.  Bp.  p.  397,  T,  E.  S. 

Miciit^n). 
cilbratas  Lee.  n.  sp,  p.  397,  very  rare. 
puinUua  Lee.  n.  sp.  p.  39S,  T.  E.  lure. 
larvaliB  Lee.  very  rare. 
Stemu  OOlonus  Er.  not  nira. 

ajculOB  Er.  E-  C.  T.  rare. 
caUoBua  Er.  S.  E.  rare. 
Bdii  live  uiidescribed  species. 
BnmrthetuB  two  iiii described  speeies. 
idogalopa  cfelatuB   Gniv.  E.  T,   two  BjwciineDs.  lives   un  nmgui  wliiei 

growK  ('II  ilie  iindetBide  of  old  logs. 
Osorina  poliCiia  Li-c.  Hilsboro  Co.  very  rare  In  Hay  and  June. 

Iktipea  Grav.  C.  E.  T.  not  rare,  frequently  lieateD  tnan  treM  Mil 

n.  ep.?  T.  rare. 
BolotroohuH  miLior  Fauvel,  E  K.  very  rare  in  June  on  (Inwcre. 
Bledhu  mandlbulaiis  Er.  S.  one  specimen, 
poUtnB  Er.  T.  one  specimen. 
fUmatoa  Lee.  C.  S.  two  specimenB, 
oognatna  Lee.  E.  not  nK,  attracted  by  the  Ugbl. 
■emUenoEliieiia  Lee.  C.  rare. 
basalts  L«c.  E.  K.  common. 
dlmtdlatus  Lee.  E.  I^ke  Altapopka,  mre. 
oordiatus  Say,  abundant  on  sea  shore. 
Ozytalna  incolumis  Er.  8.  T.  very  rare. 
aoulptuB  Gniv.* 
convergooa  Lee.  Sand  Poinl, 
insigiiitus  Grav.  ctimmon. 
exiguus  Er.  T.  E,  rare. 
ApocellUB  sphiericolUs  Say,  i 

atilicoidea  Ltc,  F,  E,  '  .._, 

TiogophloeuB  memnoniua  Er.  (fide  Fuuvcl)  Sand  point,  C.  commoBM  1^ 
ligoon  beucli- 
fnlvlpoa  Er.  tommiin. 
BIX  unnamed  species. 
Olyptoma  costala  Er   K.  rare. 
AnceeoB  rutesceua  Lee,  F.  E.  very  rare,  lives  in  the  p 

dasyBtoniuB. 
Usplniis  tenuis  Lli-.  T.  uniliT  pint-  burk,  rjri'. 

PSELAPIIIDiG. 

Tmeslphorus  coatalls  Lee.  P.  one  Rpecimen. 

caiinatus  Say,  T.  nnder  old  pine  bark,  d 
Ctenietes  piceua  Lee.  nut  rare. 

Zlmmeiniannl  Lcc,  T.  E.  rare. 
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iBcepslB  bistziata  liec.  d.  g.  and  sp.  p.  382,  T.  £.  under  old  leaves,  rare. 
la  longipalpiia  Lee.  T.  E.  rare, 
da  dentata  Say,  C.  H.  £.  rare, 
floiidana  Brend.  H.  8.  rare. 
ptmctioolliB  Lee.  common, 
n.  sp.  C.  H.  E.  rare, 
mbicunda  Aub.?  T.  E.  not  rare, 
thron  abnonne  Lee.  E.  one  specimen, 
ejaectuzn  Brend.  G.  S.  T.  rare, 
forxniceti  Lee.  rare, 
n.  sp.  T.  rare, 
snius  glaber  Lee.  E.  T.  rare. 

roluB  Lee.  T.  one  specimen. 
iiu8  globicollis  Lee.  common. 
Ins  inscnlptiia  Lee.  E.  T.  very  rare. 

BubBtxiatoa  Lee.  n.  sp.  p.  383.  T.  one  specimen  under  old  leaves, 
am  convezulum  Lee.  n.  sp.  p.  383,  T.  rare. 

simplez  Lee.  n.  sp.  p.  384,  T.  one  specimen. 
ctuB  linearis  Lee.  F.  two  specimens, 
intemiptufl  Lee.  F.  E.  C.  rare. 

debilia  Lee.  n.  sp.  p.  386,  T.  rare,  on  swampy  meadows  at  sunset. 
tenniB  Lee.  n.  sp.  p.  386,  C.  one  specimen. 
mficepB  Lee.  T.  rare. 
cavicollis  Lee.  n.  sp.  p.  387,  T.  rare. 

SILPHIDiE. 

phoms  carolinus  Linn.  E.  rare, 
orblcollis  Say,  common. 
I  ixuequalia  Fabr.  common, 
americana  Linn,  common. 
iphagOB  oblituB  Lee.  E.  very  rare. 

consobrinus  Lee.  var. 

Lecontei  Murray,  S.  E.  very  rare. 
hia  capitatoa  Lee*  Middle  Florida. 
la  v>iaw^<— <fTia  Zimm.  T.  one  specimen. 
is  impunctata  Lee  E .  T.  not  rare. 
ins  gibbtiltiB  Lee.  E.  rare. 

»*^**w*"a  groaaa  Lee.  H.  E.  T.  rare. 

MotachulBkii  Lee.  common. 
lannis  magister  Lee.  common. 

fbflsiger  Lee.  C.  rare. 

capilloetiltiB  Lee.  common. 

baaalis  Lee.  C.  H.  E.  rare. 

divistiB  Schwarz,  n.  sp.  p.  357,  E.  rare. 


SoydmsemiB  aualis  Lee.  E.  very  r, 

brevtcomis  Say,  8.  K.  very  rare. 

pjramldaliB  Lee.  H.  E.  Iwn  specImcnB. 

olavlpea  Say,  C.  }I.  &.  not  rare. 

faitaaa  Lee.  E.  rare, 

five  und ascribed  species. 
CbevTolatia  amoena  Lcc.  T.  one  specimen  under  old  leaves. 

CORYI,OPHlD.X:. 

Rhypoblus  marinus  Lee.  Roiiimon  under  oUI  lenvtw. 
Orthoperos  glabn  Lee.  cinninou  on  grasses  and  shrube. 
CoiylophuB  margiiiicomB  Lee.  common. 
SeiloodBnu  subtills  Lee.  comiuon. 
Sacium  lanatnii)  Lcc.  E,  very  rare, 

moUlniim  Schwnrx,  n.  ap.  p.  ftsn,  T.  E.  common,  lives  oc 

low  pine 

■plendena  Scbwara,  n.  sp.  p.  35B,  not  rare,  lives  on  dead  InMof 
the  yellow  pine. 

scAvntouom. 

Cjparltun  flavipes  Le<'.  E.  T.  (wo  Bpecimcns. 
Scapbiaoma  convezum  Siiy.  E.  T.  very  rare. 

pnnctnlatum  Lee.  E.  not  rare. 

terminatum  Melsli.  £.  common. 

pusiUum  Lee.  E.  T.  not  rare. 

Tozldiuin  gammaroideB  Lee.  E.  rare. 
compreBBum  Ziniiii.* 

LATllRlDUOf. 

Cortlcarla  deleta  Mann.  < 
pvunila  Mi'la,  ( 
picta  Lee 

simplex  Lcc.  T.  very  rare. 
Ilirci'  iindescrilicd  species- 

J>EBtHESTIDjE. 

Detmestea  ntibilus  Say.  eonmion. 

elongatua  Li-c.  II   one  s)>ecimeD. 

cadaverinus  Fiilir.*  Soulliern  Florida. 

maciilatua  DHJ.  E.  T,  rare. 
CiTptoThopalum  rufioomo  Li.'e.  NS.  E.  rart. 

hEBmofThoidalB  Let',*  Northern  Florida. 
OiphlluB  glabratuB  Er.  rac:  ater  Er,  T.  one  specimen. 

ENDO]lfYCIIID.S:. 
EplpocuB  pimctatUB  Lcc.  T.  E.  rare,  lives  under  old  pine  bark. 
Stenotaraua  hiapidxu  Hbsl.  E.  one  specimen. 


^*^^  [Schwans. 

bus  Ulkei  Or.  E.  rare,  lives  on  fungus,  which  grows  on  dead  branches, 
orphus  puaillusl  Zimm.  ms.  E.  rare  with  the  preceding.* 

imrCETOPHAGIDiE. 

OB  tetraspilotas  Lcc.  NS.  rare,  beaten  from  pine  trees.  ' 

sezptmctatas  Say,  E.  not  rare. 

infolatus  Lee.  E.  rare. 

nebtdoBUS  Lee.  ^fiar.f  common  under  old  leaves, 
ea  fiimata  Linn,  common. 

sPHinroiDiE. 

dnB  americaniis  Lee.  F.  H.  E.  not  rare. 

CIOID^. 

ebeninus  Mell.  E.  rare, 
sight  unnamed  species. 
irthron  two  unnamed  species. 

EROTTMDiE. 

lia  diflcoidea  Lee.  not  rare,  lives  on  a  species  of  Carduus. 

margtnipennis  Schwarz,  n.  sp.  p.  357,  C.  T.  E.  very  rare, 
odacne  faaciata  Fab.  E.  t*are. 

heroB  Sav,  E.  rare. 
xiB  4-pimctattia  Oliv.  E.  not  rare. 

nigranB  Cr,* 
riplax  angulata  Say,  B.  E.  not  rare, 
unicolor  Say,  B,  rare, 
affinis  Lee.  B.  E.  not  rare, 
z  thoracica  Say,  E.  common. 

CRYPTOPHAGIDiE. 

hb  ImpreBBUB  Lee.  C.  H.  E.  rare. 

DphaguB  sp.  T.  one  specimen. 

ruB  hirtelluB  Schwarz,  n.  sp.  p.  358,  common  under  old  leaves. 

DUB  mdia  Lee.  H.  E.  T.  not  rare  under  oak  bark. 

ihb  advena  Waltl,  common. 

BurinamenBiB  Linn.  E.  rare. 

bidentatoa  Fabr.  common. 

rectoB  Lee.  common  under  old  leaves. 

quadricoUiB  Gu^r.  rare  under  oak  bark. 
bins  dentatoB  Mels.  L.  rare  under  old  oak  bark. 
repanduB  Lee.  T.  very  rare  under  oak  bark. 

ive  not  described  this  genus,  as  Its  afflnitles  are  not  yet  clearly  made  out. 
imall  rounded  testaceous  hairy  Insect,  having  somewhat  the  aspect  of 
ta,  but  without  prothoraclc  lines;  the  tarsi  are  not  dilated.  The  sped- 
;  my  disposal  are  not  sufficient  for  a  thorough  investigation.    Lec. 
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€VCV3inJE. 

Catogemia  nifiia  Pabr.  Di>t  rnrc. 

LathropuB  plctuB  Schwiini,  ii.  sp.  p,  358,  H.  verj'  i 


;,  audcr  old  h«ri  nt 


IB  biEattatuB  Buy,  II.  £.  T.  lurc. 
18  Mel^.  E,  T.  nol  mre, 

la  Schwara,  d.  gp.  p,  35(1,  E.  very  r 


two  unniLmvd  species. 
NemlceluB  margtnlpeiuils  Lee.  ciimni 
tmt.ted  by  Hie 
miCTOphtlialmuB  twnwura. 


on  O^iamaropi  palnullo,  «1*  '*■ 
,  sp.  p.  8(10.  T.  E.  Iwo  aiKidra** 


COL¥DllD£. 

Ditoma  oarinata  Lee.  T.  E.  two  «iwciini'ns. 

4'guttata  8ny, 
STHchita  grauulata  Bay, 

nigrlpemilB  Lcc.  E.  T.  rare. 
Cicones  lineaticoUU  IXorn,  n.  sp.  C.  E.  two  spocimena ;  (will  Iw  ilrtriiW 

ia  ii  aiibaequtut  paper). 
Laacouotus  pOBlllus  Len.  P.  T.  coinuioo,  under  pine  bark  in  lUe  gallcris 
(if  Seolytidir. 
referendailiu  Zinim.  T,  not  rare  witb  the  pt^ceding. 
Aulonjum  feiTUglnelun  I.ec.  T.  rare  uoiier  pine  bark. 
Colydium  Uneola  Say,  C.  H.  E.  rare  under  oak  nnd  Mckorj-  bark. 
£ulachnB  cailnatiu  Lcc.  E.  very  Fare  in  cut  down  pulmotto  IKOi. 
Nematidiiim  muBtela  Piuscoc,  C.  E.  very  rare  under  hickory  bnri. 
SoBylus  coatatua  I,oc.  t'.  E.  very  rare  wiih  the  preceding. 
iEndectuB  bsematodes  Fab,  common  under  old  pine  bark. 
reflexuB  Say,  T.  very  rare  «iih  the  preceding. 
Philothermua  puberulna  Scbwar7,  n.  sp.  p.  301,  common  under  old  I""' 
lii.rk, 

HOMOTOniDjE. 
BactridlHiii  striolatum  Reiner,  B.  T-  very  rare. 
EuropH  pallipennia  L(!c.  E.  T.  very  rare  in  mtlen  oranges. 
Monotonia  producta  I.ec.  K.  very  rare  under  pine  bark. 
Monotonia  americanum  Aubf,  E.  rare  under  old  leaves. 
Smiciips  palmicola  Lee.  n.g.  nnd  sp.  p.  399,  common  in  fermenlinl  1"^" 
of  p^ilrnetlo  trees,  in  rotten  oranges,  ic, ;  foi 

TROGOSITID.S:. 

NomoBoma  cylindricum  Lee,  T,  nin 
TrogoBita  virescens  l-'nlir.  E  T.  nol 
Allndrla  cylindrica  Scrr,  S.  T.  very 
Tenebrloldes  ououjifonnla  Horn  C. 
caetanea  Mels.  E.  T.  d 


jtannilt  * 


lieaten  From  dead  pine  leiit«- 
ire  vp'ith  the  preceding, 
ire  under  pine  bark. 


Bemteyliudilca  Horn  E.  rare. 


1§J«.I 
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;  in  the  fermenting  jui 
i.  an<?  specimen. 


»ITIDl'LID.£. 

CoUatna  macnlatUB  Er,  1 
morio  Er.  E.  rai 

aemilaotua  Sny. 

luilcolor  Siiy,  T 

miDcatos  Itun^. 

Conotelus  obscums  Er.  C.  not  rnre  i 

Srat^ypeplua  glaber  Lee.  n.  sp.  p.  3\ 

Caipophilna  fermgUieus  Mtirr.  II.  E, 

'~  .    pallipennis  Say.  CDmmoi 

t^-.jT^j.^-'iJfeTrugimiua  Murr, 

malanoptonu  Er.  *  t 
luiidoa  Murr.  E.  T. 
Ztparaaa  labUia  Kr.?  V.  £.  not  rare. 

luteola  Kr,  common. 
Prometopla  6-maciilata  Say.  E.  rurc. 
Xioblopa  undBlata  Say.  L.  rare. 
Omosita  colon  Liiiii,  common. 
Stelldota  geminata  Siiy.  t;.  E.  rare. 

8-maculata  Say,  E.  very  rare. 
BHigoaa  rli'liietili,  not  rare. 
AmphicTOMoa  ciliatos  01,  E.  not  nire. 
PaUodes  Bilacenn  Er.  E.  canimim  in  taag^. 
Cybocepbalus  nigiltulua  Lee.  T.  one  sjieeimeii. 
Ip«  MUiealnolentuB  Ol,* 

Ptwlacms  polltua  Melsb.  NS.  £.  T.  tan. 
pumilio  Lee?  E.  one  siwcimen. 
n.sp.  r.iiiiiiioo, 
Ollbma  bicolot  Qyllli.  B.  K.  T.  rare, 
nibena  Loi-.  II.  E.  very  niro. 
priacepa  Schwarz,  d.  sp.  p.  391.  NS.  E. 
^^  conalmUla  Mclsh. 

^^L         oltldua  Meish.  eoi 


tlie  blosBomB  of  Oanealeului' 
,  E.  two  specimeoB. 

in  [lie  b!os.Hi)ms  of  Cnituf. 


MTeKl  unniLmed  und  undescribed  sipi.'cies. 
ihnu  pulcbellos  Lcc.  mre  on  oiklc  alirulis. 


tr.  T.  very  n 


COCCINELLID^. 

Mssllla  maculata  DeQ.  t 

Cooclnella  afflnia  lUnd  c< 

Cyclaneda  aangulnea  Ijit 

Psyllobora  nana  Mills,  coraraoo  on  oak  slinilw. 

Chlloconu  bivtibieniB  Mule.  E.  C.  rate. 

EzocbomuB  tripustulattM  DeU.  NS.  E.  tare. 

marglnipeniila  Luc.  E.  common,  lives  on  the  cypn 
coDtTutato*  Mills,  common  on  oak  sbrulM. 


Schwun.I 

Braobfacaiittia  dentipee  Fab.  T.  rare. 

qnercetl  Schivurz,  n,  sp.  p.  363.  common  on  uolt  ehn)l&. 
Hyperaspis  fimbiiolata  McIhIi,  C.  odc  specimen. 
proba  Siiy,  very  rure. 
biEeniinata  Rand.  U.  E.  not  rare. 
paludloola  Schwars,    n.    up.    p.    36S,    conimon    on   niraoiiiv 

meadows, 
two  tin  described  specica- 
HyperaapldluH  mllltaria  Lcc.  rare  on  oftk  sLnibs. 
Scymnua  balteatus  I.cc.  n.  ep.  p.  399,  S.  iwo  specimens. 

quadritfeiiiatuB  Lee.  n.  sp.  p.  400,  E.  C.  rare  on  'luk  ahnibs. 
biocmlatua  Mills.  H.  N9.  very  rure. 
xauthaapls  Muls.  NS.  T.  rare, 
tenuiuatiu  Saj,  ci 
oobiodenu  MuU.  i 
oervtcalla  Mulg,  c 
several  uudoscriliccl  species. 
Cephaloscynmaa  Zlmmemuumi  Cr.  E.  very  rare 
Pentllla  miseUa  Lee.  ii.  sp.  p.  «*,  T.  rurc. 

ovalia  Lee.  n.  sp.  p.  400,  E.  H-  rare. 
CBiiela  pallida  Lcr.  □.  sp.  p.  400,  Soad  Point,  rare, 
pnsilia  Lee.  S.  very  rare. 

byhrhidji:. 

LimnicliUB  obscums  Lee.  1 


nitldulua  Lee.  E.  very  n 


HETCROCERIDX. 


HeteiocenjB  coUarla  Kw.  E.  not  rare. 
Ino  uonamed  species. 

nisTERiDje. 

Hololepta  qnadildentata  Fab.  eonimoo,  lives  in  Clurinmropi  palin'f"- 
Histor  Ijevlpea  Germ.  C.  IT.  rare. 

ciBnoBUB  Er-  Norlliern  Florida,  i 

abbieviatUB  Fab.  ( 

depvirator  t 

inoettua  MiiR.  E.  T.  vi'ry 

indiatinotUB  Say.  II.  one  f 

anierioanuB  Pflyk.  E.  T.  < 

Bubrotuudna  Say,  K.  one  speclm 


""  [Bohwars. 

oma)  oarolinuB  Payk.  common. 
paralleluB  Say,  T.  not  rare. 
cylindricuB  Payk.  T.  under  pine  bark,  not  rare, 
attenuatna  Lee.  T.  one  specimen. 
I  regnlaria  Beauv.  P.  E.  S.  common  under  old  leaves. 
pnlicarlna  Er.  common  under  bark, 
bmimipennia  Mars.  H.  E.  T.  common  under  old  leaves, 
ilua  aeminulum  P.  E.  rare  under  pine  bark. 
m  americanuB  Lee.  T.  rare  under  old  pine  bark. 
IB  Floridao  Horn,  E.  one  specimen. 
penaylvanionB  Payk.  common. 
awalinlllH  Payk.  C.  H.  E.  common. 
cnbaBOola  Mars.* 
oonformia  Lee.  E.  one  specimen. 
placidnB  Er.  E.  T.  rare. 
neglectua  Mars.  H.  E.  one  specimen, 
spheeroidea  Lee.  E.  one  specimen, 
fermgineiia  Mars,  common, 
dentipea  Mars.*  vide  p.  401,  Southern  Florida. 
braaUienaia  Payk.*  vide  p.  401,  Southern  Florida, 
permbctoa  Lee.  n.  sp.  p.  401,  E.  not  rare  on  the  sea  beach, 
ema  Barbelini  Mars.  P.  T.  rare, 
tranaveraoa  Say,  P.  T.  rare. 
na  miaeUna  Lee.  P.  E.  rare. 

pnnotiformia  Lee.  common. 
I  exignaa  Er.  P.  very  rare. 
noiidao  Mars.* 

saliniia  Lcc.  n.  sp.  p.  403,  E.  not  rare  on  the  sea  beach. 
I  simplex  Lee.  E.  rare  in  ChamcBrope  palmetto. 

LVCANID^. 

na  oomntna  Fabr.  common. 

8CARAB.S:iD^. 

/ 

in  nigrioomia  Say,  not  rare. 

probna  Germ.  E.  one  specimen. 

depreeaipennia  Lee.  T.  rare. 

viridia  Beauv.  E.  rare. 

hndaoniaa  Forst.  common. 
iflmn  glbboamn  Fabr.  C.  S.  E.  rare. 
limn  Lecontei  Harold,  C.  E.  not  rare. 
anaglypticiia  Say,  common. 
minntua  Drury,  common, 
oa  camiffty  Linn,  common. 

nigrooyaneiia  McL.  common. 
ibagQa  Hecate  Panz.  common. 
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Ontliophagiui  Jantui  f^ar,  Orpheus  Pans.  K  one  specimen. 
tabercnlifroDS  Harold,  common, 
pensyivaniciis  Harold,  T.  rare. 
Aphodina  craflBnlna  Horn.* 

mrloola  Melsh.  C.  not  rare. 
Uvldna  Oliv.  G.  very  rare. 
veatlaxiiiB  Horn,  common, 
rubeolna  Beany,  common, 
one  new  species.* 
AtSBnina  imbrloatoa  Melsh.  common. 

BOii4;)tOia  Haroldp  E.  one  specimen, 
altematoa  Melsh.  common, 
graoilia  Melsh.  common, 
ovatalna  Horn,  E.  very  rare. 
Btercorator  Fab.  common, 
abditoa  iiald.  G.  H.  E.  not  rare. 
oylindniB  Horn,  common. 
Bnparia  oaatanea  Serv.  F.  one  specimen  among  ants. 
PaammodinB  bidens  Horn,  G.  NS.  K.  T.  rare  on  the  sea  beach. 
OchodaBiui  frontalla  Lee.  E.  one  specimen. 
Bradydnetaa  femiginena  Beauv.  E.  two  specimens. 
Bolboceraa  Lasams  Fabr.  H.  E.  K.  not  rare,  attracted  by  the  light 
Odontaena  filicomis  Say,  E.  one  specimen.  . 

Geotrupea  splendidns  Fabr.  var.f  E.  only  a  fragment  of  one  elytron  foui*:^:^^ 
chalybaBiis  Lee.  n.  sp.  p.  402,  T.  one  fragmentary  specimen.    ■ —  " 
Acanthocenis  asneua  McLcay,  E.  rare,  beaten  from  dead  vines. 
Clceotus  aphodioidea  111.  E.  rare. 

globosiis  Say,  E.  rare. 
Trox  BoabroBUB  Beauv.  nol  rare. 
BuberoBiis  Fabr.  common, 
terrefltris  Say,  nol  rare. 
Hoplia  mucorea  Germ.  S.  one  specimen  in  February. 
Serica  vespertina  Schh.  H.  T.  rare  in  February  and  April. 
Hypotrichia  spiBsipeB  Lee* 
Diplotazia  sabcostata  Blanch.  K.  one  specimen  in  June. 

bidentata  Lee.  E.  K.  T.  common  in  March  and  April, 
languida  Lee.  n.  sp.  p.  403,  T.  common  in  April,  on  oak  tree^^- 
at  night. 
Lachnostema  latifrona  Lee.  E.  K.  not  rare  in  May  and  June. 

cerasina  Lee.  0.  one  specimen  in  April, 
glaberrtma  Lee.  C.  rare  in  April. 
mic£U]B  Kn.  T.  common  in  April, 
fratema  Ilarr.  E.  very  rare  in  May. 
tristlB  Fabr.  H.  very  rare  in  March, 
four  undcscribed  species. 
Polyphylla  oocidentalis  Linn.  T.  rare  on  young  pine  trees  in  April. 
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mala  variami  Fabr.  common. 

minnta  Burm.  C.  S.  E.  rare. 

margtfiata  Fabr.  C.  E.  T.  not  rare  in  May  and  Jane, 
aemilivida  Lee  n.  sp.  p.  403,  C.  T.  common  in  March  and  April 
in  the  pine  woods ;  flies  shortly  before  sunset. 
Soderma  pygmasa  Fabr.  T.  common  in  April. 

ejdgoa  Schwarz,  n.  sp.  p.  862»  Sumter  Co.  very  rare  in  May. 
anota  ponctata  Linn.  E.  common  in  May. 
locephala  immacnlata  Burm.  common, 
pnbemla  Lee.  T.  very  rare, 
lepus  trachypygoB  Burm.  common. 
Tos  gibboBiiB  DeG.  C.  common. 
lonoB  castaneiiB  Melsh.  C.  E.  rare. 
rmcBchuB  brevipes  Lee  E.  rare. 
LtegoB  AntaBiu  Fabr.  not  rare. 

splendens  Beauv.  T.  very  rare. 
astes  TityoB  Linn.  E.  rare. 
eoniB  tmncatna  Beauv.  E.  one  specimen  in  June. 

valgus  Fabr.  T.  E.  rare. 
Tomia  melanoholioa  Grav.  common, 
inda  Linn.  rare. 
Itilgida  Fabr.  var.  E.  common. 
nastochUnB  Haxriflii  Eby.  C.  L.  T.  rare. 

aquamuloBOB  Lee* 
rimuB  macQloBOB  Kn.  K.  one  specimen. 
hluB  piger  Fabr.  common. 
texanuB  Horn.* 
viriduluB  Fab.  E.  rare, 
delta  Forst.  E.  NS.  common. 

BUPRE8TIDJS. 

oophora  virginiensis  Drury,  S.  T.  rare. 

georgiana  Lee* 
voa  obacnra  Fab.  common. 
testis  ni:^;>eB  01.  E.  not  rare  in  oak  trees. 

lizieata  Fab.  0.  T.  rare. 
Iiazia  viridicomiB  Say,  uar.f  T.  two  specimens. 
quercata  Fabr.  T.  one  specimen. 
flavimana  Gory,  T.  one  specimen. 
y!K>botlirl8  femorata  Lee  common, 
floricola  Gory,  T.  rare. 
dentipes  Germ,  common. 
chryBoela  111.  H.  E.  A.  very  rare, 
one  unnamed  species  (femorata  varJ) 
nodes  anronotata  Lap.  C.  one  specimen  in  April. 
oalcarata  Chevr.  E.  very  rare  in  June. 
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AomaBodeni  ptdohella  Hbst.  not  rare. 

OQlta  Web.  T.  rare. 
RhasboioeliB  tenuis  Lee.  E.  K.  veiy  rare. 
AsrIluB  mfiooUii  Fabr.  C.  T.  not  rare. 

vittattoollls  Band.  K  one  apedmen. 
florldaniui  Cr.  T.  rare. 
imbelllB  Gr.  T.  NS.  not  rare. 
Tapkacoomm  pnnotioolUB  Schwarz,  n.  ap.  p.  808,  0.  K.  T.  veiy  xmre. 
graoiUs  Say,  common. 
agEiloidea  Gr.  H.  very  rare. 
IsDvioolUa  Lee.  n.  sp.  p.  408,  B.  one  apedmen.  ' 
Brachya  ovata  Web.  common. 

fiwoifera  Schwarz,  n.  sp.  p.  868^  not  rare  on  Quarmw  wirma, 
teaaelata  Fabr.  T.  very  rare. 
Paoh3rMeliiB  caBmlena  Schwarz,  n.  sp.  p.  864^  common. 

THR08CIDJE. 

ThroBcna  oonstrlotor  Say,  T.  one  specimen. 

pnnctatoa  Bonv.  T.  rare. 

two  undescribed  spedea. 
Drapotas  geminatoa  Say,  E.  very  rare. 

4^;niatulatnB  Bonv.  T.  very  rare  under  old  pine  baik. 

mbricolllB  Lee.  E.  NS.  T.  rare  on  blosaoms  of  (Tkammrops  pa^ 
metto. 

EI.ATERID.S:. 

Deltametopiis  amcenicomiB  Say,  E. 
Fomaz  badius  Mels.  E.  one  specimen, 
bicolor  Mels.  E.  one  spedmen. 
molestus  Bouv.  E.  one  specimen. 
DromseoluB  striatus  Lee.  K.  one  specimen. 
AUcrorhagaa  mucidua  Bonv.  E.  very  rare. 
Nematodes  punctatus  Lee.  n.  sp.  E.  p.  404,  E.  one  specimen. 
Anelastes  Dnirli  Kby.  common  in  the  pine  woods. 
Agrypniis  Sallei  Lee.  L.  T.  rare. 
Adelocera  marmorata  Say,  E.  very  rare. 

avita  Say,  E.  very  rare  in  decaying  oak  trees. 
Lacon  rectangularia  Say,  common. 
Alans  oculatus  Linn,  common. 

myope  Fabr.  not  rare. 
Hemirhipus  fasciculariB  Fab.  E.  one  specimen. 
CardiophoniB  cardisce  Say  ?  NS.  H.  very  rare  on  the  sea  beach. 

Dejeanii  Lee.  F.  K.  very  rare. 

gagatea  Er.  II.  S.  not  rare. 

Floridae  Cand.  NS.  E.  very  rare. 

one  undescribed  8i)ecied. 
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Horistonotna  Uhlerii  Horn,  NS.  rare. 

Ustheaopus  bicolor  Horn,  E.  very  rare,  lives  in  decaying  oak  logs. 

Qater  fuacatna  Melsh.  E.  T.  very  rare  under  pine  bark. 

•   one  unnamed  species. 
DrasterluB  elegans  Fabr.  H.  E.  very  rare. 
Megapenthes  Stnrmii  Germ.  E.  one  specimen. 
Anchastua  longoluB  Lee.  n.  sp.  p.  404,  C.  E.  not  rare. 
binuB  Say,  E.  very  rare. 
fdacuB  Lee.  n.  sp.  p.  404,  E.  very  rare. 
aaper  Lee.  n.  sp.  p.  404,  E.  not  rare. 
MonocrepidiuB  llviduB  DeG.  common. 

snturaliB  Lee.  E.  T.  very  rare. 
lepiduB  Lee.  C.  T.  rare, 
veapertintui  Fabr.  C.  NS.  E.  not  rare. 
auritoB  Hbst.  C.  rare, 
bellua  Say,  common, 
blandulua  Lee.  0.  S.  T.  rare. 
Dicrepidiua  ramicomia  Beauv.  T.  one  specimen  under  old  pine  bark. 
Orthoatethua  infdacatoa  Germ.  E.  rare. 
Crlginiia  hepatictia  Germ.  E.  E.  not  rare  on  sugared  trees  and  attracted  by 

the  light. 
Olyphonyz  rectiooUia  Say,  common. 

teataoetia  Melsh.  common. 
Melanotaa  dandeatiiiiia  Er.  common, 
commnnia  Gyll.  common, 
pammpnnotatna  Mels.  not  rare, 
dnbina  Lee.  H.  common, 
tenellna  Er.  H.  T.  rare, 
three  unnamed  species. 
Pityobiua  angoinua  Lee.  S.  E.  two  specimens. 
Athona  debllla  Lee.  n.  sp.  p.  405,  L.   one  specimen. 

cnoQUataa  Say.  common. 
Sericoaomna  aUacena  Say,  H.  rare. 

Pyrophoma  phyaodema  Germ.  NS.  E.  K.  not  rare  in  June. 
Anachilna  mandibularia  Lee*  Middle  Florida. 
Cebilo  bicolor  S.  E.  Orange  County,  rare. 

RHIPICERIDJS. 

Zenoa  picea  Beauv.  E.  very  rare. 
fitondalna  petrophya  Kn.  C.  T.  rare. 

DA8CYL.UDJS. 

Cyphon  pnnctataa  Lee.  A.  rare. 

modeatea  Lee.  common. 

traprmmoB  Lee.  n.  sp.  p.  405,  T.  E.  rare,  on  swampy  meadows. 
Ptilodactyla  aenloolUa  Say,  common. 
elaterina  Qxx€t.  common. 


I^cus  lateralis  Mels.  C 
Caloptemm  typlcnm  Ni 
CStBnla  baaalis  Ltic. 
&DS  trUlneatOB  MoU.  not 
modeatiu  Soiy, 
canaliciilatuB  Say. 
twu  undetermined  species. 
Lncldota  atra  Falir.  E.  one  specii 

Iiiteicollla  Lcc.  n.  sp.  p.  405,  T.  Stimter  and  Orange  Coe.,  rara. 
Photmua  mlnutiis  Ll'C.  commoD. 

BiiEulatiia  Say,  C.  T.  ntrc. 

acOBtatiiB  Loc*  n.  sp.  406,  Kej  West. 

luollei  MeUh.  H.  C.  rate. 

uitidiTenbiB  Lee,  n.  sp.  p.  400,  E.  C.  verj  rare. 

conaangulnaos  Loc  coalman. 

llneellDS  Lee.  common. 

ooUoBbans  Lee.  n.  sp.  p.  407,  T.  E.  one  apecimen. 

nmbratoa  I,ec.  n.  sp.  p.  407.  B.  C.  T.  H.  rare. 
Photvilii  pensjrlvanica  DeG.  common. 

Erontalia  Ler.  H.  not  rare. 
PhengodeB  plumoea  Oliv.  H.  very  rare. 

TELEPnORIDJE. 

ChanllognathTis  matelnatua  Fabr.  coiumon. 

Fodabma  nigoBnlns  Let.  T.  ntre.  

Telephonu  ImbeoilllB  Lee.  vnr.t  T.  very  rare. 

(Polemius)  inclsus  Lee.  C,  E.  not  rare. 

two  un described  epecies. 
laobetns  abdomlnalls  Lee.  common  on  swampy  meadows  in 
Maltbinns  atfflcUls  Lee.  T.  one  apecimen. 

malachiida:. 

Collops  nigilcepB  Say.  common. 
Temnopsophus  blmacolatiu  Horn,  common. 

Impresaua  Schwarz,  n.  sp.  p.  864,  A.  rare  ir 
PseudebEeiu  aplcalls  Say,  E.  T.  very  rare. 
Attalna  momlUB  Lee.  Baldwin,  rare. 

circimuorlptaB  Bay,  common. 

BCincetna  Say.  rare. 

CLER1D.X:. 

Pilocera  coBtanea  Nemn.  C.  T.  rare  under  pine  bark. 
Trlchodes  aplvorua  Germ.  E,  T.  rare. 
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denu  rosmama  Say,  T.  very  rare, 
lunatus  Spin.  C.  H.  T.  rare. 
iohnemnoneuB  Fabr.  H.  very  rare. 
thoracicTiB  Oliv.  H.  T.  rare. 
Sydnocera  mfipes  Newni.  T.  two  specimeDs  on  oak  shrubs. 
ButuraliB  Klug.  E.  one  specimen. 
8Dgra  Newm.  rare  on  swampy  meadows. 
Caiariessa  piloea  Forst.  C.  E.  T.  rare. 
Oregya  vetnata  Spin.  E.  very  rare. 

oculata  Say,  T.  one  specimen. 
Orthopleura  damioomiB  ^abr.  0.  H.  E.  rare. 
Ooxynetes  mfipes  Fabr.  H.  E.  rare. 

PTIIflDJS. 

Xflesimn  amerloanmn  Lap.  T.  one  specimen. 

BmobiuB  granulatna  Lee.  T.  not  rare  on  pine  trees. 

OsognathuB  floridaniiB  Lee.  n.  sp.  p.  408,  T.  two  specimens. 

Nicobinm  hirtum  111.  A.  one  specimen. 

TkypopityB  sericens  Say,  E.  one  specimen. 

Petalimn  bistriatmn  Say,  common. 

Eapactos  vitioola  Schwarz,  n.  sp.  p.  335,  E.  rare  in  Jane. 

Catorama  ptmctulata  Lee.  n.  sp.  p.  409,  T.  very  rare. 

holoserioea  Lee.  n.  sp.  p.  409,  E.  rare,  beaten  from  dead  vines, 
minnta  Lee.  n.  sp.  p.  409,  E.  rare,  beaten  from  dead  vines. 
HemiptyohuB  gravis  C.  E.  T.  rare,  on  oak  shrubs. 

debilis  Lee.  n.  sp.  p.  408,  E.  very  rare  on  oak  shrubs. 

stmillB  Lee.  n.  sp.  p.  408,  T.  rare  on  oak  shrubs. 

pnbemluB  Lee.  n.  sp.  C.  rare  on  oak  shrubs. 

abbreviatus  Lee.  n.  sp.  p.  408,  C.  rare  on  oak  shrubs. 

auctos  Lee.  n:  sp.  p.  409,  C.  rare  on  oak  shrubs. 

DlgritnlnB  Lee.  U.  T.  rare  on  oak  slirubs. 
Doroatoma  granmn  Lee.  n.  sp.  p.  411,  E.  very  rare  on  old  twigs. 
CasDOcara  oculata  Say,  common. 

lateralis  Lee.  n.  sp.  p.  411,  E.  two  specimens. 
Byxrhodes  setosus  Lee.  n.  g.  and  sp.  p.  413.  C.  one  specimen. 
Tetrapriocera  Sohv^arzi  Horn,  n.  g.  and  sp.  C.  very  rare,  two  specimens. 
Binozylon  basilare  Say,  E.  rare. 
Bostxychus  bicomis  Web.  E.  rare. 
Ampbicems  bicandatas  Say,  H.  rare. 
Dinodems  poroatns  Lee.  T.  rare  on  pine  trees. 

SPOBTDYUDJQ. 

SoiQililixiis  qihaBriooUis  Lee.  Lake  Altapopka,  one  specimen. 

CERA1!IB¥CID^. 

f^aUf^Ann  dasystomus  Say,  E.  not  rare. 

melanopqs  Linn.  E.  K.  not  rare  in  June,  lives  in  the  roots  of 
oak  shrubs. 
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iaschema  altematum  Say,  E.  one  specimen. 

B  tigrina  DeG.  E.  rare. 

Qthoderes  4-glbbtui  Say,  E.  common. 

deoipiexis  Hald.  E.  common. 
tostyluB  aculifer  Say,  E.  rare. 

tranflverBattiB  Chevr.  C.  E.  not  rare  on  dead  branches. 

arcnatos  Lee.  n.  sp.  p.  414,  T.  rare. 

binstuB  Lee.  E.  rare. 

planidorsTiB  Lee.  E.  rare. 

perplexoB  Hald.  C.  two  specimens. 

coUariB  Hald.  E.  not  rare. 
□idinB  dneretiB  Lee.  K.  one  specimen. 
noB  signatiiB  Lee.  E.  rare. 
:iirgeB  syimnetrictui  Hald.  E.  rare. 
iliisTiniB  foflciatnB  DeG.  E.  rare. 
ithodniiB  obBoletaB  Oliv.  T.  rare. 

nodoBUB  Fabr.  T.  one  specimen. 
>goniiiB  tomentoBiiB  Hald.  T.  not  rare  on  dead  pine  leaves. 
oub  Hnbbardi  Lee.  n.  g.  and  sp.  p.  415.  E.  not  rare  on  old  vines, 
dmena  fiucata  Lee.  H.  C.  very  rare. 
da  crypta  Say,  C.  rare. 
K>p8iB  lenmiBcata  Fabr.  not  rare. 
acopslB  Btolata  Newm.  E.  B.  two  specimens. 

BiiffnBa  Newm.  A.  not  rare  on  swampy  meadows  in  June. 
18  femoraliB  Hald.  C.  Sumpter  County,  rare. 
Ba  ocellata  Hald.  var.  diBCoidea  Lee.  E.  rare. 

graciliB  Hald.  T.  one  specimen. 
lopeB  canteriator  Drap.  E.  T.  rare. 
hionyoha  ardena  Lee.  B.  one  specimen. 
ptiBilla  Newm.  C.  one  specimen. 

BRUCHID.S:. 

oboruB  arthriticuB  Fabr.  not  rare,  lives  on  dead  palmetto  leaves ;  the 

larva  in  the  seeds  of  the  same  tree. 
ihjSE  BouteUarlB  Fab.  E.  rare. 

4-macTilatuB  Fab.  E.  rare. 

cmentatOB  Horn,  T.  rare. 

Floridee  Horn,  E.  not  rare,  lives  in  the  pods  of  a  vicia. 

alboBontellatuB  Horn,  E.  rare. 

diBtlngnenduB  Horn,  T.  rare. 

mtmouluB  Say,  Orange  County,  rare. 
]     Beminuliiin  Horn,  common. 

one  unnamed  species. 

CHR¥80]IIEI.ID.S:. 

Ida  Incida  Lac.  E.  one  specimen. 
plaoatriz  Lac.  common. 
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Donaoia  rugosa  Lee.  n.  sp.  p.  415.  E.  rare. 
Lema  oomnta  Fabr.  C.  NS.  rare. 

bnumioolliB  Lac.  F.  on  a  species  of  Carduus. 
maonlioollla  Lac.  A.  not  rare. 
Solani  Fabr.  £.  not  rare  on  a  species  of  Solanom. 
oonijiiiiota  Lac.  E.  rare, 
trilineata  Oliv.  G.  K  A.  rare. 
Anomosa  latiolavia  Forst.  C.  E.  E.  not  rare  on  oak  slimbs. 
Coeoino|ytera  dominicazia  Fabr.  H.  T.  very  rare. 
ChlamyB  plicata  Fabr.  common, 
fovaolata  En.  T.  rare. 
Tlxwma  gibber  Oliv.  common. 
Monaohns  aaponatxia  Fab.  common. 

aurltus  Hald.  C.  H.  E.  rare, 
thoracions  Cr.  E.  T.  very  rare. 
Ciyptocepbaliis  foimosaa  var,  liitel^>eDiiia  Mela.  H.  T.  rare. 

litorataa  Fabr.  common. 
t>ar,  lativitUa  Germ,  common, 
vannstiui  Fabr.  common, 
omatiia  Fabr.  common, 
gattolatas  Oliv.  G.  very  rare. 
badiuB  Suffir.  E.  not  rare. 
inoertiiB  Oliv.  0.  S.  A.  T.  rare. 
bivinB  Newm.  E.  T.  very  rare  on  oak  shrubs, 
notatus  var.  fiilvipennia  Hald.  C.  T.  rare. 
dlstinctuB  Hald.  H.  C.  T.  rare, 
auratus  Fabr.  var.f  H.  C,  not  rare. 
atomiiB  Suffr.  common. 
pumiluB  Hald.  not  rare  on  willows, 
three  undcscribed  species. 
Griburiiis  larvatna  Newm.  not  rare. 
PachybrachyB  carbonarius  Hald.  NS.  T.  rare. 

trinotatus  Melsh.  not  rare. 
atomariuB  Melsh.  var.f  0.  H.  E.  not  rare, 
tridena  Mcls.  E.  A.  T.  not  rare. 
BobriniiB  Hald.  E.  rare, 
limbatus  Newm.  rare. 
litigiosiiB  Suffr.  B.  one  specimen, 
pallidipennia  Suffr.  T.  common. 
hepaticuB  Mels.  NS.  E.  T.  rare. 
Heteraapia  marcasaita  Germ,  var.^i  H.  NS.  T.  not  rare. 

curtlpennia  Melsh.  common. 
MyochrouB  denticolliB  Say,  common. 
Paria  seznotata  Say,  and  var.  common. 

aterrlma  Oliv.  common. 
Metachroma  macuUpenne  Schwarz,  n.  sp.  p.  866,  C.  E.  not  rare. 
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roma  qaeroatam  Fabr.  common/ 
margiiiale  Or.  common, 
floridanmn  Or.  C.  N8.  E.  K.  not  rare, 
pallidum  Say,  E.  L.  rare. 
laavicoUe  Or.  E.  A.  two  specimens, 
pellucidum  Or.  common. 
( fovoAa  Say,  common. 
bninnea  Fabr.  common. 
var.  coBtipennia  Dej.  not  rare, 
praetexta  Say,  not  rare. 
Qela  simills  Rog.  var.  C.  E.  A.  not  rare. 

Cephalanthi  Schwarz,  n.  sp.  p.  366,  C.  L.  T.  very  rare,  lives 

on  the  button  bush, 
multignttis  Stal.  E.  T.  rare. 
ripta  Fabr.  E.  T.  common  on  willows, 
idis  Mels.  var.t  E.  T.  rare, 
aa  caminea  Fabr.  E.  one  specimen. 
ica  12-panctata  Oliv.  not  rare, 
vittata  Fabr.  E.  rare. 

vincta  Lee.  n.  sp.  p.  416,  C.  T.  Orange  Oounty,  very  rare, 
a  americana  Fabr.  T.  very  rare, 
notolata  Fabr.  NS.  T.  not  rare. 
notata  Fabr.  E.  T.  rare. 
Integra  Lee.  common, 
da  tomentosa  Linn.  0.  NS.  T.  common. 

breviooUis  Lee.  E.  common, 
tnpsis  pilosa  III.  T.  very  rare. 
la  dimidiatlcomis  Or.  A.  one  specimen  in  June. 
fchlB  gibbitartiis  Say,  E.  K.  common. 
vlanB  111.  common. 
var.  concinna  Fabr.  rare. 
thoradca  Fabr.  H.  one  specimen. 
fimbxlata  var.  circumcincta  Or.  E.  T.  rare, 
petauriata  Fabr.  T.  very  rare. 
minlata  Fabr.  common . 
6-maoulata  111.  E.  rare, 
qnercata  Fabr.  var.  B.  E.  .common^ 
var.  sutnraliB  Fabr.  H.  E.  T.  rare. 
Boalaria  Melsh.  E.  not  rare. 
indigoptera  Lee.  n.  sp.  p.  416,  T.  two  specimens. 
dia  ptmotigera  Lee.  not  rare. 
pensylvanica  HI.  common. 
abbreviata  Melsh.  0.  A.  E.  rare. 
coUarla  Fabr.  common. 
Iflni  obalybea  111.  E.  T.  rare. 
Say,  common. 


Oraptodera  nifa  Lil 

two  linnamei]  species. 
IioUBltaiBUB  iiuineniua  unnamed  speciee. 
BKtophila  spnila  L(ic.  E.  rare. 

carina  Lee.  T.  very  rare. 
Aphthona  plcta  Say.  H.  E.  T.  rare. 
Syatena  frontaUa  Fabr.  E.  L.  K.  not  rare. 
palllpea  Scbwarz,  n.  sp,  p.  i 

May  nnd  June. 
eloagata  Fabr.  E.  not  rare. 
Holtioa  Buigeaai  Cr."  Key  West. 
Crepldodera  Hebdnea  Linn.  T.  rare. 

atiiventrla  Melsb.  B.  T.  rare. 
Epitrix  brevis  Schwara,  n.  sp.  p,  307,  C.  E.  rare, 
lobata  Cr.  N8.  rare. 
Urtlpennis  MeUli.  C.  II.  S.  not  rare. 
Mantiua  Soridana  Cr.* 
Ceratalfica  insolita  McUh.  C.  very  nire. 

ChaetocaemiB  cronulata  Crotoli.  (i>ide  p.  389),  Sumter  County,  verji*' 
pingulB  Lee.  n.  sp.  p.  417,  N8.  E.  rare. 
denticulata  III.  E.  K.  rare. 
aJulacea  Cr.  tiimmon  on  awarapy  meadows, 
paroepunctata  Cr.  common. 
confiulB  Cr.  E.  L.  T.  not  rare, 
pulloaria  Cr.  E.  A.  nat  rare. 

quadiiooUla  Schwars.  n.  sp.  3H8,  E.  TUS.  common, 
obeaala  Lee  n.  ap.  p.  418,  A.  B.  rare. 
PayUiodes  lacuatrls  Lee.  H.  E.  K.  rare. 
Acgopiatea  acyrtoidea  Lee.  n.  sj].  p.  41((.* 
Blepharida  rhois  Forst.  common. 
Stenitpa  mBtallloa  Fiibr.  E.'  T.  not  rare. 
Odantota  BCapularifl  Oliv.  T.  one  specimen. 
notataOliv,   E,  C.  L.  rare, 
bicolor  Oliv  E.  A.  T.  rare. 
rubra  Web.  H.  B.  T.  rare. 
rosea  Web.  L.  E,  rare. 
CharlBtena  uigrita  Oliv.* 

Ariadne  Newui.  A.  K.  rare. 
JMicroihopala  floridana  Scbwarz.  n,  Bp.  p.  3^^0.  T,  NS,  E.  SumterCo.  n" 
Erebus  Npwm.  common  on  Sotidago. 
poicata  Melsb.  E.  T.  very  r*re. 
PorphyraspiH  oyanea  Say,  eoramon  on  the  leaves  of  Ultanurrift  niml*'' 
Chelymorpha  caaaidea  Falir.  H.  K.  T.  rare. 
Captocycla  anrlchalcea  Fabr.  not  mre. 
guttata  Oliv.  K.  rare, 
one  undcacribed!  species. 


]  ^1  [Schwarz. 

TElVEBRIOBri  D^. 

tragns  acntna  Lee*  Southern  Florida. 

tomentOBua  Lee.  commoa  on  oak  and  pine  trees. 
CBoicTiB  pnbemluB  Lee.  T.  rare  on  oak  trees  at  night  time. 
ochuB  floiidanuB  Lee.  Middle  Florida  on  Atlantic  seashore,  very  rare, 
ypleums  perforatna  Germ.  E.  Orange  County,  very  rare. 

nitiduB  Lee.  not  rare  west  of  the  St.  John  River,  in  the  pine 
woods. 
rebates  pensylvanica  DeG.  common. 

barbata  Knoch.  common. 
klandniB  ater  Lee.  T.  rare  in  decaying  pine  logs. 
ptotua  cribratus  Lee.  H.  K.  E.  rare  under  old  bark. 
DpinuB  aaperdioidea  Oliv.  common. 

mfipes  Say,  L.  very  rare. 
ebrlo  tenebrioidea  Beauv.  common. 
phagas  palliduB  Say,  T.  one  specimen  under  oak  bark. 
trinus  notna  Say,  common. 
38tinii8  metallicua  Fabr.  common. 

fortla  Lee.  n.  sp.  p.  420,*  Southern  Florida. 
opacna  Lee  n.  sp.  p.  420,*  Southern  Florida. 
?  estrlatoB  Lee.  n.  sp.  p.  420,  H.  0.  not  rare  on  the  sea  beach. 
ihobaa  morio  Fabr.*    (Occurrence  very  doubtful,  mentioned  by  Dr. 

Horn  on  specimens  from  the  Bahamas. ) 
^yticuB  obaoletna  Say,  common, 
boliuxn  fermgineiun  Fabr.  rare. 
>adiiB  punctatna  Lee.  P.  T.  not  rare, 
hooema  majdlloaiiB  Fabr.  not  rare. 

oplua  femigineiia  Lee.  E.  rare  in  company  with  Bolitotherus  bifurcus. 
i^Utobina  piceiia  Oliv.  E.  rare. 
9anB  aeditloaiiB  Lee.  T.  not  rare  under  old  pine  bark, 
^ma  mentalia  Horn,  E.  H.  rare. 

pnnctulata  Lee.  common  under  pine  bark. 
9dii8  bmimetia  Ziegl.  0.  E.  T.  not  rare  under  old  leaves, 
^^atenetua  punctatna  Sol.  rare. 

^tawia  faacnliia  Lee.  T.  one  specimen  under  old  leaves. 
SDamptna  atenochiniia  Lee.  n.  g.  and  sp.  p.  421,  E.  very  rare,  beaten 
from  dead  vines,  one  specimen. 
langoriniia  Lee.  n.  sp.  p.  421,  E.  very  rare, 
ileria  pnnotipea  Lee.  n.  sp.  p.  421,  H.  rare  on  the  ocean  beach. 
longnla  Lee.  H.  0.  K.  common  on  the  sea  beach. 
pidpea  Say,  C.  common  on  the  sea  beach. 
peris  Hydni  Fabr.  rare. 
fxlooephala  viridipennia  Fabr.  common. 
tjdema  ezcavatmn  Say,  0.  E.  T.  rare. 

cyaneacena  Lap.  H.  E.  very  rare. 
erytfarocemm  Lap.  common. 


8,„,„„.,                             462 

[FAI, 

Pla^rdema  toflcorne  Biurra,  commDn. 

Oavlpes  Fal>.  commoD. 

■ 

janiis  Fab,  not  nire. 

■ 

elUpUoum  F.ibr.  common. 

m 

Ifovtpea  Hftld.  F.  E.  very  rare. 

,, 

mloans  Zimm.  C,  U.  E.  rare,  livea  under  sticlca,  elc.  ai  not 

on  fungi  as  the  oLher  B|)ccies. 

eubcoBtatnm  Lap,  E,  not  rare. 

crenatum  Ll'C.  n.  Bp.  p.  493,  H,  t 

wo  specimens. 

Hypophloaus  glaber  Lee.  n.  tip.  p.  432.  T.  rare. 

thoraoicna  Mels.  T.  vL*r>-  rara  o 

a  dead  pine  leaves. 

pUigor  Lee.  n.  sp.  p,  422.  • 

BolitothBTua  bifnronB  Faltr,  T,  common. 

RtaipidandniB  paradoxoa  BeauT,  E.  rare  ud  fungi. 

Pyanlala  opaca  Sulier.  Somliern  Florido  ;  alai 

in  Texas  and  Mexico. 

Helops  viridlmlcana  florn,"  T. 

Stioneyltom  anthrax  ScLwarz.  n.  Bp.  p.M9 

B.  very  rare  op  it>i »» 

liranclies. 

crenatum  Maeklin.  E.  not  rare  o 

n  dead  biancUes  in  MirioJ 

June. 

■ImpUolooUa  Loc.  n.  ap.  p.  424, 

E.  one  dead  specimen 

CISTELIDJQ. 

AUeouIa  piuotnlata  Mclsli.  E.  lurc. 

nigranB  MeUU.  E.  T.  rare. 

Hymenorus  obeconia  Say,  corainoD. 

communla  Lee.  E.  T.  not  rare. 

domalia  Schwari",  nov.  ap.  p.  37C 

E.T.  very  rare  Ixaieaft* 

(lead  imlmetlo  leaves. 

denaus  Lee.  K.  NS.  commaa  od 

llie  bloBsoois  of  TaM  <« 

one  imMraed  apeeies. 

Jaomira  valida  Sehwarz,  n,  sp,  p.  Slf}.  E.  rare 

under  old  leaves. 

Cteoiopua  Muirari  Lee.  H,  T,  rare. 

I,A«RIID.X:. 

Statira  crocelcoUIs  Mneklin,  E.  T.  very  rare 

gasattoa  MeUb.  H,  E,  very  rare. 

MONOMMIDX 

are,  benlen  from  diwi  I"" 

leaves. 

ANTHICID^. 

NotoiOfl  Pilatoi  Lof.  not  rare. 

n,  Bp.  U.  Sumter  County,  rare. 

. 
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notanuB  candiduB  Lee.  NS.,  one  specimen  on  the  ocean  beach  in 
June. 
elegans  Lee.  NS.  C.  common  on  the  ocean  beach  in  April 
and  June. 
ideniB  intermptiiB  Laf.  common. 
ioomiiB  BoitnliiB  Lee.  C.  S.  T.  common  near  salt  water. 
Ions  vioinnB  Laf.  common. 
difiBciliB  Lee.  C.  L.  rare, 
fnlvipes  Laf.  common, 
pallens  Lee.  NS.  very  rare  on  the  sea  beach. 
ictericnB  Laf.  not  rare, 
two  undeseribed  species. 
phlluB  Melaheimeri  Lcc.  E.  one  specimen. 
faaciatnB  Melsh.  E.  one  specimen, 
picens  Lee.  E.  one  specimen. 
basallB  Lee.  E.  very  rare. 
ater  Lee,  H.  8.  E.  very  rare. 
nnbifer  Lee.  n.  sp.  p.  425.  E.  very  rare. 
impresBTiB  Lee.  E.  T.  rare,  lives  on  dead  pine  leaves, 
snbfaaciatna  Lee.  E.  T.  very  rare, 
qnercioola  Schwarz.  n.  sp.  p.  371.  E.  T.  not  rare. 
ptinoidefl  Schwarz,  n.  sp.  p.  371.  E.  NS.  very  rare. 
ventrlcosiis  Lee.  not  rare, 
two  undeseribed  species. 

^  RffELAIVDRTIDJQ. 

ptia  aericea  Mels.  T.  one  specimen. 
poda  Intea  Hald.  C.  H.  T.  rare  on  oak  shrubs, 
ihroa  panotata  Newm.  II.  one  specimen. 
9Ba  prona  Lee.  n.  sp.  p.  426.  E.  very  rare,  lives  in  dead  oaks. 
phora  mgosa  Hald.  E.  not  rare. 
rophiiB  confinia  Lee.  E.  not  rare. 
bicolor  Say,  common. 

lfIORDELI.IDJS. 

ipia  mfii  Say,  K.  one  specimen. 

ozia  IncliiBa  Lee.  E.  one  specimen. 

I  hieroglyphica  Schwarz,  n.  sp.  p.  372.  E.  rare. 

leDa  melaena  Germ.  K.  T.  rare. 

acitteUaris  Fabr.  common. 

inrorata  Lee.  not  rare. 

inflammata  Lee.  T.  E.  NS.  not  rare,  especially  on  palmetto  blos- 
soms ;  larva  in  decaying  wood. 

margiiiata  Melsh.  not  rare. 

lineata  Melsh.  T.  rare. 

tecifiBra  Lee.  n.  sp.  p.  427.  E.  one  specimen. 


Schwan.]  ^^  [Ffth.^ 

Moidella  triloba  Say,  varJ  p.  427.  E.  very  rare, 
undnlata  Melsh.  E.  very  rare, 
■i^g^infai  Lee.  n.  sp.  p.  427  A.  one  specimen. 
Olipodeshelva  Lee.  E.  T.  rare,  attracted  by  the  light. 
MordeUlBteiia  bioinotella  Lee.  E.  rare. 

lntaa  Melsh.  C.  £.  T.  not  rare, 
trlfiuwlata  Say,  E.  rare, 
vapida  Lee.  E.  one  specimen, 
arnica  Lee  E.  rare, 
grammiftg  Lcc.  E.  rare, 
natolata  Lee  C.  one  specimen, 
nigiioami  Melsh.  common, 
puatolata  Melsh.  common, 
ambnata  Lee  £.  A.  not  rare, 
iiiaoata  Melsh.  E.  rare, 
two  unnamed  species. 
Rhiplphortui  dimidlatoa  Fab.* 

3-maciilattia  Gerst.  T.  Polk  County,  rare. 
peotiDataa  Fabr.  and  var.  vontraUa  Fahr.  H.  T.  lare. 
3<^  Umbatoa  Fabr.  E.  Polk  and  Sumter  Oountiee»  rare. 

Myoditea  Walahii  Lee.  E.  T.  very  rare. 

Macrobasis  unicolor  Kby.  not  rare. 
Epicauta  strigoaa  Schh.  common. 

Bateaii  Horn,  common  on  swampy  meadows  in  May  and  Jum 
leomiacata  Fabr.  E.  common  in  May. 
sanguinicollis  Lee.  Sumter  County,  not  rare  on  Schrankia 
einata. 
Zonitifl  longicomis  Horn,  T.  very  rare. 
Nemognatha  piezata  Fabr.  E.  K.  not  rare. 

nemorenais  Hcntz,  T.  very  rare. 

(EDEMERID^. 

Xanthochroa  lateralis  var.  aignaticollis  Hald.  E.  very  rare. 
Ozacifl  thoracica  Fahr.  common  on  palmetto  blossoms. 

notozoides  Fabr.  not  rare. 

doraalifl  Melsh.  NS.  C.  not  rare  on  the  sea  beach. 

several  unnamed  species. 
ProboBca  pleuralia  Lee.  B.  K.  rare. 


Auletes  CaBsandras  Lee.  C.  one  specimen. 

EugnamptuB  striatus  Lee.  C.  H.  T.  rare  on  oak  shrubs  In  March  and  April. 

Rhynchites  hirtus  01  i  v.  H.  £.  T.  not  rare. 

aeratuB  Say,  rare. 
Pterocolua  ovatua  Gyllh.  H.  T.  rare. 
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ATTEL.ABIDJC. 

Uibiis  analifl  III.  common. 

0T10RHY]V€HIDJB. 

mniB  fonnidolosuB  Boh.  T.  rare. 

phua  beUicns  Say,  T.  K.  rare. 

ilS)chti8  adspersiiB  Bob.  common  on  oak  shrubs. 

naraa  opalns  Oliv.*  Northern  and  Middle  Florida,  not  rare. 

dtotanB  Horn,  E.  K.  T.  not  rare  on  pine  and  oak  trees. 
tnecas  laceena  Hbst.  rare. 
eletejos  hilaria  Hbst.  E.  a)mmou. 
tiB  floridanus  Horn,  C.  H.  NS.  not  rare. 
Qopos  floridanuB  Horn,*  Southern  Florida. 
igoguB  pulcher  FahraBUs. 

€  URCIILIONID  JC. 

>notiui  nebuloBUfl  I<ec.  T.  E.  common. 

setosufl  Lee.  T.  E.  not  rare. 
ope  numen>U8  unnamed  species. 
ylobiuB  picivoms  Germ.  T.  on  pines,  ct^mmon. 
bins  pales  Boh.  P.  rare. 
OS  equamosuB  Lee* 
iBylviuB  Boh.?  T.  two  specimens. 
foBBUB  Lee.  E.  not  rare, 
two  undescribed  si)ecie8. 
ronyz  Bp.  B.  E.  very  rare. 
otroz  femigineuB  Lee* 
liiB  ovaliB  Lee.  common. 
lybamuB  electus  Germ,  common. 
hyliB  nigriroBtris  Boii.  common. 
»pelinuB  nifinaBUB  Gyll.  E.  one  specimen. 
OB  mammillatuB  Say,  B.  E.  K.  nire. 
americanuB  Lee* 
obliquuB  Lee.  E.  not  rare. 
cavifroDB  Lee.  E.  T.  nire. 
pOBilliiB  Lee.  C  one  specimen. 
bituberoBUB  Lee.  C.  E.  T.  very  rare, 
two  undescribed  species. 
oephaluB  dichrouB  Lee.  C.  L.  E.  rare  on  dead  pannetto  leaver. 

m3rnnez  Hbst.  H.  C.  T.  rare  on  oate  shrubs. 
momuB  flignatuB  Say,  S.  rare. 

muBCTiltiB  Say,  K .  T.  rare. 
Bulcifrona  Lee.  B.  one  specimen. 
flavicomiB  Boh.  T.  E.  common. 
puflUluB  Lee.  NS.  rare, 
elggap"  Lee.  H.  very  rare  on  oak  shmbB. 
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AnUionomus  CrataBgi  Walsh,  commoD. 

subfuoiatos  Lee.  common. 
Fiaxorhintis  plotns  Lee.  E.  one  specimen. 
Flooetes  Ulmi  Lee  E.  one  specimen. 
Idanui  hlspidulnB  Lee.  B.  very  rare. 
Notolomiis  bioolor  Lee.  common  on  palmetto  blossoms. 

basalis  Lee.  common  with  the  preceding,  but  also  orf  ott^ 

plants. 
MyriosB  Lee.  E.  NS.  very  rare  on  a  species  of  mjrUe  in  Ju 
If8BniosaccuB[plagiatii8  Fabr.  T.  rare. 
Conotraoheliis  letentos  Say,  H.  one  specimen. 

■eniouhu  Lee.  E.  rare, 
afflnifl  Boh.  E.  rare, 
alftgmni  Boh.  C.  very  rare, 
▼entndis  Lee.  n.  sp.  p.  428,  E.  one  specimen. 
postioatiiB  Boh.  S.  E.  not  rare, 
oognatiui  Lee.  n.  sp.  p.  439,  NS.  very  rare. 
pnsiUus  Lee.  n.  sp.  p.  420,  E.  one  specimen, 
geminatns  Lee.  T.  one  specimen, 
infeotor  Boh.  C.  T.  very  rare, 
ooronatns  Lee.  n.  sp.  p.  480,  E.  two  spedmens. 
anaglyptiotiB  Fahrs.  H.  one  specimen. 
Bfioralcinufl  cribrataB  Lcc.  C.  very  rare. 
Rhyssematufl  pahnacollis  Say,  E.  rare. 
ChalcodermuB  spinifer  BoIi.  Sumter  County,  one  speeimen. 

aeneuB  Boh.  NS.  E.  T.  not  rare, 
inasquicollis  Horn,  rar.f  C.  one  specimen. 
collariB  Horn,  E.  K.  T.  not  rare. 
Acamptufl  rigidus  Lee.  E.  very  rare. 
Acalles  granoBus  Lee.  H.  S.  E.  very  nire. 

subhispiduB  Lee.  p.  431.  n.  sp.  Sumter  County,  one  si)eeimen.. 
clavatuB  Say,  common. 
craBSuluB  Lee.  common. 
longuluB  Lee.  H.  one  speeimen. 
nuchalis  Lee.  C.  S.  E.  rare. 

ventroBUB  Lee.  n.  sp.  p.  430.  E.  T.  two  s|)eeimen8. 
PaeudomuB  sedentariuB  Say,  E.  very  rare  on,  dead  vines. 
Tyloderma  foveolatum  Say,  not  rare. 

longum  Lee.  H.  E.  two  specimens, 
aoreum  Say,  commcm. 
CryptorhynchuB  biBlgnatuB  Say,  H.  E.  rare. 

pumiluB  Boh.  U.  £.  rare. 
obtentuB  Hbsl.  E.  rare. 

helvuB  Lee.  n.  sp.  p.  481.  E.  very  rare  on  dead  vines, 
fallaz  Lee.  E.  not  rare. 
minutiBBlmuB  Lee.  E.  not  rare. 


».)  ^*  [Sohwara. 

rptorhynchtis  apicolatos  Q7II.  H.  £.  very  rare. 

oblonguB  Lee.  E.  rare. 
ferratos  Say.  C.  H.  E.  commoD. 
ixnrus  oculatos  Say,  E.   rare. 
ptnms  nannluB  Lee.  E.  one  specimen. 
iponiuB  inasqualiB  Say,  E.  T.  very  rare. 
liodes  asper  Lee.  A.  one  specimen. 

nebuloflUB  Lee.  C.  E.  T.  not  rare. 
enomos  aquamostiB  Lee.  T.  very  rare. 
logaster  obscunis  Lee.  not  rare. 
inonotis  longnltiB  Lee.* 
Lobaris  Ibis  Lee.  E.  B.  rare. 
is  fltrenua  Lee.  K.  T.  very  rare. 
nitida  Lee.  C.  H.  E.  K.  not  rare. 

interatitialiB  Say,  H.  T.  not  rare  on  a  white  flowering  tliistle. 
asrea  Boh.  common. 
mdobaria  pectoralia  Lee.  NS.  one  specimen, 
nigrina  Say,  NS.  not  rare. 

anthracina  Lee.  A.  K,  not  rare  on  swampy  meadows. 
albilatuB  Lee.  E.  A.  T.  common  on  swampy  meadows*. 
T-Bignum  Boh.  common  with  the  preceding. 
dama  undalatus  Boh.  E.  very  rare. 

^hybaris  porosa  Lee.  NS.  E.  not  rare,  exclusively  on  palmetto  blo8<<oms. 
thobaxis  corpulenta  Lee.  A.  T.  rare. 
srocholiis  striatos  Lee.  L.  H.  one  specimen. 

puncticollis  Lee.  A.  E.  B.  not  rare  on  swampy  meadows. 
laDvicollis  Lee* 
itrinua  acutellmn-albtim  Say,  not  rare. 
penicellua  Hbst.* 

picttmnuB  Hbst.  NS.  E.  T.  not  rare  on  palmetto  blossoms. 
decipiena  Lee.  K.  two  specimens. 
calvuB  Lee.  E.  one  specimen. 
canos  Lee.  E.  one  specimen. 
conciimua  Lee.  common  on  swampy  meadows. 
confoBus  Boh.  not  mre  with  the  preceding. 
gobarla  nitena  Lee.*  Key  West. 

conaperaa  Lee.  E.     (Found  also  in  Illinois.) 
?conveza  Lee.  T.  E.  two  specimens. 
rilepton  bivittatum  Lee.  n.  sp.  p.  431,*  Northern  Florida. 
lineare  Lee.  A.  Sumter  County,  very  rare. 
cribricoUe  Lee.  E.  one  specimen. 
[mops  abducena  Lee.  C.  one  specimen. 

BRENTHIDJE. 

^maUm  minuta  Drury,  E.  very  rare. 


CALANDRID^. 

Rhyncliopliorua  cnientatua  Fftbr.  Roiniuon,  Uvea  on  Chuiatiniiiifuliiutl". 
BphenophoruB  InsequaliH  ^aj-,  T.  very  mre. 

cariOBUB  Oliv.  C.  A.  £.  rare. 

BCulptiUa  Uhlor.  E.  T.  rare. 

placidUB  Siiy,  nnt  rftre. 

apicalls  I.cc.  n.  sp.  p.  433,  T.  aac  spi-i'.  on  ilic  eia  bruh. 

parvulus  "yll.  F.  T.  ntro  on  the  thi'  w.\  iiau-li, 

retuane  Gyll.  S.  one  Art'cimen. 

Qermari  llnrn.  T   ■■-  — 

velutinuB  Let.* 
RhodobcGnua  13-puuctatus  III.  E.  not  ruri', 

riii:  S-punctatua  Siiy,  F,  not  rure  tin  &  api'cies  iif  tbiilli'. 
Calandra  Oryzfc  Kiilir,  (.vnnmon  in  ci 
DryophthoniB  corticaliB."     N«rthcri       lotida. 

Dryotribus  mimetlcua  Horn.  NS.  mrc  iiuilcT  boards  i>n  ilii'  l>i^<ii>ii  l)Cii'li> 
Gouoaotus  lutoBUB  Ll-c.  II.  »au  speCLinen. 
HomaJozenuB  deotipeB  Wall.*    Middle  Florida, 
CoBBonua  coiticola  tiiiy,  cumiuon  iindor  piiie  Imrk. 

impreaai&ouB  Bull.* 
niacriuicylus  linearis  Lee.  C.  iiiit  mre  a  ider  bonnls  on  llio  ocenn  boiiA 
CaiilopltiliiB  lattnaana  Siiy,  E,  rare  hcu    ti  from  dutul  twigs. 
Mealtea  nifipenni*  Let.  n.  sp.  p.  484.    fS.  one  specimen  on  lh<  <•««*' 
WoUastoiiia  qnercicola  Bull.  NS.  E.  very  mre. 
Amauiorhiiius  niteoB  Hum,  E.  nol  rate  uii  deud  tnigs. 
SCeiioBcelis  bievia  Bull.* 

scoLi'Tiu.!::. 

Platypus  OavicomiB  F.  P.  E.  nudi'r  pine  Imrk,  also  atlruoled  liy  Ihc  II?*'- 
qoadridentatus  niiv.  E.  one  specimen. 
oompoBitOB  Siiy,  E.  not  mre. 
Monarthnun  fcisolatum  S:iy,  E.  oui'  Bpecimcn. 

mali  Fiicli.  ri.  E.  nm-. 
PltyophUiorua  materiaritia  Fiicli.  T.  niie. 

pulicarlua  Ziuiin.  K.  T.  nut  rnre  on  pine  tins. 
obliquus  Let?.  □.  bji.  p.  4:13,  E.  une  specimen, 
aeriatus  T.l>l'.  n.  ap.  p.  433,  T.  one  spefimen  on  |iina  im*- 
Hypothenemua  hlsplduluH  I.er.  [I.  E.  rare. 
diaaimilis  Zimiu.  E.  T,  mre. 
Xyleboriia  fuscatuB  Eithh,  E.  T.  t-nmnion. 
biographue  Lpl'.  E.  Iv.  nut  mre. 
3cylographiia  Zimat.  E.  one  specimen, 
ptibescens  Zimni.  cotnmoEi, 
cfelatuB  Zinim.  K.  T.  common  under  pine  bark. 
Cryphalua  miles  Lcc.  n.  ap,  p.  433,  T.  rare  on  dead  pine  leaves. 
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TomicTU  calligraphufl  (Term.  P.  T.  common. 

cacographuB  Lee.  T.  common. 

avulflUB  Eichh.  E.  K.  T.  not  rare. 
Micx-aciB  nannla  Lee.  H.  very  rare. 
^^OflUniui  strigicollia  Lee.  E.  one  specimen. 
^^■^^roctonus  terebranB  OH  v.  T.  rare. 
^"^ — "—  porculiis  Er.  E.  rare. 

tenuis  Zimm.  C.  one  si^eeiincn. 

exilia  Chap.  E.  B.  T.  rare. 

AIVTHRIRID^. 

Locems  infiiBcatuB  Falirs.  E.  rare  on  dead  branches. 
^oj>idere8  rectus  Lee.  S.  E.  rare  with  the  preceding. 
^^3cotropis  pusillus  Lee.  T.  one  specimen. 
l^QBi^icobius  Chamaeropis  Lee.  C.  H.  E.  common  on  fresh  cut  palmetto 

leaves. 
^texocorynus  miztus  Lee.  E.  T.  mre. 

xncBstus  Lee.  E.  rare  on  dead  bmnches. 
Antfaribus  comutus  Say,  H.  E.  not  rare. 
lividus  Lee.  L.  one  specimen. 
^^^conotns  fasciculatus  Sclih.  E.  one  specimen. 
^^■^toparis  lunatus  Fabr.  IL  E.  common 
lugubris  Oliv.  E.  rare. 
Lchytarsus  limbatus  Say,  A.  K.  rare  on  swampy  meadows. 
tomentOBUs  Say,  C.  K.  rare. 
variegatus  Say,  C.  H.  E.  not  rare. 
'^^^hribulus  rotundatus  Lee.  common  on  swampy  meadows. 

tocerus  fasciculatus  DeG.  F.  T.  not  rare,  raised  from  the  pods  of  a  large 
yellow  flowering  shrub  belonging  to  the  Mimosacete. 
lus  piceus  Lee.  n.  sp.  p.  433.  T.  one  specimen. 

APIO^ID^. 

Apion  metallicum  Gerst.* 
nodirostre  Gerst.* 
segnipes  Say,  T.  common, 
several  unnamed  species. 

-sit  I    < 
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P.  488  in  Hydropoms  for  fiiaoatus  read  n.  sp. 

P.  488  for  fikqdilfl  n.  sp.  read  I«aooop]iilu8  n.  sp. 

P.  447  in  Carpophllus  for  fermgineas  read  tempestiviis  £r. 

P.  456,  line  1,  for  Steraodontaa  read  8t«aodontes. 


Remark*  on  Geographical  Dittributioa. 
By  John  L.  LkCoktk,  M.D. 

In  now  eoiii'hiding  Ihie.  Ihc  most  complete  faiinftl  lisl  of  insecM  whicr^ 
hai>  been  preimred  iu  the  [JhUtid  States,  it  may  be  proper  to  make  «  fi'  ^"^^ 
reniarkB  on  the  subject  of  geographical  dlslribution  bb  exhibited  bj  tfc^e 
Crileoplera  above  enumerated.  Any  obsHrvationa  now  offered.  muBlhe'e  ^ri' 
imperfect,  and  subject  to  large  correctiona  wlieu  tlic  faunal  lists  of  liie  Co'ie- 
optera  of  oilier  parte  of  tlietountryliave  been  prepured  with  equal  care  ii.-»ad 
Indnstry, 

The  total  number  of  s|>coios  coi  A  in  the  list  (excluuve  of  Aleoc*'»i'' 

rini,  not  yet  studied)  is  l^T. 

Of  these  the  following  are  alno  fou 
Cicindcla  lortuosa  (Mcx.,  S.  Am., 

Gala.). 
Dermeales  cadaverinUB  (S,  Am.,  Si- 

Nomicelus  mnrginipennis. 
Carpophilus  tempostiviie, 
Gpunea  liiteola. 
Both  ride  res  geminaiits. 
Actenodea  auronolatit. 
Megn pontiles  Sluniiil. 


le  Antilles: (18^. 

..pidins  rnmicoruis  (S.  Am.)  - 

1  uirnprioccnk  Schwaizi. 
Stcnodontes  dauicornis. 
Elate  roiisia  fuliginoaa. 
Elnpbldlnn  irroraium. 
Ciirius  dentaliia. 
Ltiptoaiylua  tmnsvereMus. 
Thia  pusilla, 
IIrimalo.\enU8  denliiws. 

loillllt\ill. 


Common  to  Florida  and  Mexico  and  partly  found  in  Texas  are :  —  -    *' 
Cicindcla  Imnintn.  .Vctenodes  calcarata. 

Epicriis  brunnipennis.  Cnllichroma  meiancholicum. 

Saprinue  dentipes.  Pyanisia  opaca. 

Common  to  Texaa,  Arizona  and  Southern  California  : — 

Scaritcs  calirornicus  (C).  Spalocopsis  atolata  (T.) 

PlaiynuB  lloridanug  [compare  lex-    Epitmgua  acutus. 

anus  (T.)Bnd  californicus  (C.)] 

I  liave  excluded  from  this  category  tlu>9c  which  are  known  toot^'^', 
nortii  of  Florida,  and  are  thua  found  continuously  around  the  Gulf, 
Alabama,  Louisiana  and  Texas. 


i>  Florida  and  South  Americ: 


Cybister  Olivieri. 
Tanygnathas  collaris. 
Neniatidiuni  niuslcla. 


SaprlDus  brazil ien sis. 
At)Bnius  sculplilis. 
Ilemirbipus  fascicularlB. 


Chnlcodermus  spinjfer. 


Besides  these,  the  anomalies  in  disiributlun  uorthy  of  being  noticed  i. 
neigli boring  regions  are : 
Sosylus  dentiger  Horn,  Lower  California  and  San  Domingo, 
Dtacoderus,  one  species  In  Arizona  :  another  In  San  Domingo. 
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And  also  these  relations  with  more  distant  regions : 

Argopistes  ;  Florida  and  North  Eastern  Asia. 
Onota  ;  Florida  and  South  America. 
Brachypeplus  (section) ;  Florida  and  Africa. 
Mesites  ;  Florida,  Delaware  and  Europe. 
Stenoscelis ;  Southern  States  and  Cape  of  Good  Hope.  • 


1  remarkable  feature  in  the  geographical  distribution,  as  exhibited  by 
3  list  of  Coleoptera  is  the  comparatively  small  number  of  species  common 
Florida  and  the  Antilles.  A  little  reflection  on  the  geological  develoi)- 
it  of  Florida,  and  its  relation  to  the  Gulf  Stream  will  show  the  reason 
tliis  apparent  anomaly. 

lie  Peninsula  of  Florida  has  extended  southward  during  comparatively 
lorn  times  by  the  gradual  growth  of  coral  reefs  and  their  subsequent 
version  into  land  surface ;  this  surface  would  naturally  be  occupied  by 
insects  and  plants  living  in  the  conterminous  northern  regions,  as  far  as 
•'  'were  able  to  endure  the  approach  to  a  tropical  climate.  On  the  other 
d  the  Gulf  Stream,  more  and  more  compressed  by  the  narrowing  of  the 
It,  between  Florida  and  Cuba,  would  have  a  tendency  to  interrupt  all 
isfer  of  living  beings  from  the  Island  to  the  Continent :  while  the 
Mi.ge  of  species  from  the  coast  of  Mexico  and  Northern  South  America 
either  Florida  or  the  Antilles  would  be  slightly  facilitated. 
*lie  occurrence  ot  Sosi/lus  and  Dacoderus,  in  the  deserts  near  the  Pacific 
St  and  in  San  Domingo  must  be  referred  to  a  much  older  condition  of 
^gs,  when  the  connections  of  land  surface  were  quite  different  from  that 
-lie  present  time  ;  and  in  fact  the  characters  of  the  genera  indicate  that 
'y  are  old  fonns.  Sosylua  is  a  Colydiide  related  somewhat  to  the  Aua- 
•Mau  and  North  American  Derataphrus;  while  Dacoderuft  differs  from 
cry  other  Tenebrionide  by  the  front  coxro  being  contiguous. 


1 

^^iHH^^^^^^^^^^^i 

1 
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Inder  of  Srlra 

Limilal  Spteif. 

Plaiyniistexnnua,  Texas. 

374 

Palumiuustesiaceug,  111 --^ 

OchlheWue  diBcrotas.  Cal 

■An 

PftitiliB  raftrgmaia.  Mich....    -■  *» 

redua.CaL 

371) 

Pliolinus  punctiventrig.  Tei.        -  ^ 

tubcreul&tUB.  N.  M 

380 

Catorama  fTuntalia.  Cal —  *'" 

OitidUB.  Mich 

380 

aiftans,  Tex -  ■  ^'^ 

ItcvipennU.  Cal... 

381 

cibsolGiA,  Cal -■  *'" 

881 

Dorcatoina  trisirittliini.  Tex..  —  ■  *^' 

scul]>lus,  Ch! 

381 

Ctenijcara  intermedia.  S  C  ..   —  ■  *" 

calitornicii,  Cal....  — ■  *J* 

punctlcolle,  Arij; 

Splnerndomia  opima.  Slicli ■*" 

cylindrica.   Mich—-    ■  *'' 
opaculii.  Cal ■  *' 

discolor,  IjU'  -•,,-,,, 

fovoieolle,  Mass 

304 

£u]ll«clus  inte^r,  Mlcli 

380 

Quedliifi  vernls.Mftss.,  Ac... 

88» 

flnTicornig,MicU.          ■  *''^ 

Cryi>I.>l,iuni  toxanum,  Tei. ... 

392 

d^ipiens.   Ks...,          ■  *'» 

ealirorniciim,  Cal. 

893 

cribrato.  Mass...         ■  *"* 

flavicorno,  Maas... 

892 

lumiduui,  Cnl.... 

398 

oitaciiloB,  Cal —          ■  ^ 

prospldcns,  Tex. . 

893 

tenuis,  Mass -  *« 

lepidiim,  Tex.  . . . 

8M 

Mordelk  j.ivialis,  Tex ^— -  ** 

Pakiuiiius  uonnnlls,  Oa. 

807 

obllqim,  Mlcii ** 
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Oh  Iht  Caitalilion   i>f  Rrtalu  in  OatAnalgif. 

By  Samdiei,  P.  8A.DTi.eR,  Ph.D. 

lUtad  before  Iht  Amtrkan  Pkiloiophiral  Soeiety,  April  5W.  1878.) 

At  tlie  last  meeting  of  ilie  Society  I  proiuiet-d  to  prEsenl  a  full  diBcuaaion 

or  the  formulits  iOTolvcd  in  calculating  analyses  of  pwcoiis  mixtures  bucIi 
n«  are  fouud  exhaling  from  ilio  earth  in  the  uil-regions  of  Western  Pona- 
sf  Iraoia  and  elHwliere.  I  am  led  to  do  tliia  al  present,  clilctly  beciLUBC  of 
same  rcniarks  niade  upon  tlils  eubjisel  by  Prof.  Henry  Hoctou,  In  an  article 
in  llie  "American  Oas-Light  Journal"  of  Feb.  Iltth.  1878.  Oiherwlac  I 
aliould  liAvo  deferred  a  discuasiou  uf  tUc  aabject  until  I  should  hnve  com' 
[>lvl«d  siioic  absorplion-lesta  upon  tlie  gases  and  analyses  of  porticms  ol  lite 
gaseous  mixtures  witlidrawn  by  Eucb  absorptiuas.  Tliis  iv>mp1ete  discus' 
aion  of  the  subject  t  promised  in  a  verlinl  rommuuioition  made  tu  the  Ba- 
ciety  at  its  meetinij  on  Sept.  2Ul  last,  mention  of  which  is  mane  on  |>agc' 
1 1  of  No.  lOO  of  the  Proceedings. 

In  the  arlide  of  Prof.  Morton  alluded  tu.  he  eliows  tliat  tho  eudionietric 
dOfliLuBiioa  of  a  mixture  of  hydrocarl>ons  of  tbc  Paraffin  series  cannot  give 
reaalis  caimhlc  of  being  reckoned  into  percentage  composition,  and  refer- 
ring to  my  articio  publUhed  in  the  Proceedings,  Vol.  XVI,  pp-  206  and 
.%85,  shows  that  an  error  in  my  formulaa  enabled  me  to  gel  a  '■solution  in 
appearance  where  no  solution  was  possible." 

This  error  in  the  formulas  I  hod  discovered  myself  in  the  Spring  of  1877, 
Mid  I  had  the  absorption  teals  which  1  hud  described  at  the  meeiiag  of 
Sept.  aist  last  made  purposely  io  enable  me  to  aolvc  the  question  of  the 
ooiuposition  of  the  gases  independently  of  llie  use  of  formulas.  In  a  pri- 
vate letter  to  Prof.  Morton,  dated  Dec.  Ulst  last,  in  answer  Io  one  re. 
ceived  from  him  a  day  or  two  before,  calling  my  attention  to  the  error,  I 
acknowledged  the  error  of  the  formula  used  by  me  In  my  printed  pii>er, 
oad  mentloued  tliat  I  was  proposiiig  Ut  rectify  the  results  as  flrst  published 
by  the  aid  of  other  tests. 

With  reference  to  themalterof  the  impossibility  of  determining  llie  com- 
position ofa  mixture  of  gases  lieloo^ing  to  the  ParafSo  or  marsh-gas  series. 
Prof.  Morton  shows  very  clearly  in  his  paper  that  this  impossibility  does 
exist  when  wc  lake  three  or  more  i>urafllns  or  a  mixture  of  hydrogen  and 
iwuonnorc  paraffins.  In  this  latter  case  the  hydrogen  molecule  simply 
acta  like  a  member  of  the  series  lower  than  marsb-gas  or  CH,. 

When  we  ask  the  question  with  reference  to  two  members  of  this  aeries, 
iujwover,  we  hnd  that  a  solution  Is  not  imgiosslble.  In  reckoning  the  re- 
aulta  of  anulywa  of  ordinary  illnminaling  gas.  It  ia  always  necessary  to  cal- 
culate the  relative  amounts  of  hydrogen  and  marsh-gns  from  the  results  of 
the  eudlomeiric  combustion,  nod  what  is  true  of  marsh-gas  and  liydrogon 
(which  Utter  we  have  Just  anid  must  in  such  cases  be  considered  as  a  lower 
tuomtKir  oftlio  marsh-gas  aeries)  is  true  ofmanth-gasand  ethyl  hydride  or 
manh-gu  and  propyl -hydride,  tild  we  may,  in  dealing  with  the  mixture 
of  igfMit  which  has  been  submitted  to  a  eudiometric  combustion,  and  which 
*Fc  know  by  previous  trsta  and  nhsorpllons  cannot  contain  nnytblngolso 
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thim  hydrogen  itnil  the  members  <>■  Ibe  Piiriiffin  series,  afiaiiinesfilbctiaiiii 
of  our  reckoning  hydrogen  and  anymeinlier  of  llie  Paraffin  series  or  miirsli- 
gas  and  any  single  higher  meLnber  of  the  same  series.  Severn!  of  tbw 
possible  aasuinplionB  are  alluded  W  in  iry  paper  read  February  18lh.  WA 
found  in  No.  fl7  ProcecdingB.  p.  310,  and  reiwions  given  whyrtcy  wm 
tlien  rejecled  os  nol  applicnhle, 

The  reiLson  why  I  was  led  inU)  adapting  the  formulas  used  at  that  lime 
src  also  given  in  the  eame  connection.  I  made  an  error  So  the  equmina 
chosen  to  represent  the  contraction  ensuing  from  ttie  endkimctric  aitt^m- 
lion,  taking  3x  +  2y  +  Jz  =  A,  instead  of  Jx  4-  3y  +  5k  =  A.,  wbere  i 
:=.  hydrogen,  y  =:  marsh-gas.  z  =  —'— 1-hydride  and  A  =;  Ibe  uteerfeJ 
contraction  in  volume  of  the  gasKuu  mixinre  after  the  pnosast!  of  tit 
apark.  I  had  used  in  reckoning  tlie  coiiirocliou  of  hydrogen  the  atam  H 
instead  of  tlie  free  molecule  H,.  As  stated  [luc.  cit.)  I  found  in  {Nxi?"!^'' 
memoirs  a  ciinflrmation  of  my  results.  The  same  error  had  ovldcnllj  el* 
istcd  in  his  mind,  although  it  did  nol  show  as  plainly,  aa  he  publisbnl  nu 
percentage  results,  Afler  giving  eqitntions  to  be  used  on  the  supposilian 
of  a  mixture  of  marsh-gns,  etiiyl- hydride,  and  propyl-hydride.  he  »Ji: 
"Tout  melange  de  carbures  d'hydrogene  dc  la  formule  c^H-'  +  'dol' 
rempUr  la  condition  CKprimiJe  par  cetle  derniero  eqaalion,  c'esi  a-dlrc  nw 
le  volume  de  I'acide  carbonique  fonn^  dans  reudlom^lre  par  oonibun?(iti 
doit  Stre  f<ial  k  deux  fois  I'absarptton  produil«  moins  Imii  foia  le  Tolunu 
du  gaz.  Le  melange  de  ces  carbures  Hvec  I'hydrog&ne  Ubre  on  nvvc  d'u- 
lresctkrburo8  d'hydrogtinc  empgche  cetle  condition  d'etre  renlisjt.  IliKI 
done  facile  dcs  reconnaitro  si  un  mf-langc  de  carbures  d'hydrogene  gaum 
contient  exclusivement  ties  carbures  de  fortnule  c'"  H*"  ^  '." — Pmipl 
Read.  Vol.  97.  p.  1018. 

Finding  in  the  combustion  results  of  all  the  analyses  reported  upon  in 
my  first  pajicr  an  excess  of  contraction  over  that  required  by  Fougue's  li" 
just  staicil  iilH)ve,  I  nscrilwd  it  (as  he  did  in  theory)  to  ilie  presence  of  hr- 
ilrogeu,  I  IV'lt  sure  that  I  had  sulWcient  knowledge  of  the  details  of  Ihe 
maiii|niUitii>n  and  of  the  errors  to  be  nvoideil  there,  to  put  out  of  the  qnes- 
lion  the  idea  that  this  excess  of  contraclion  might  be  owing  to  having  puscd 
the;  sjiiirk  with  an  insulHcient  supply  of  diluting  air  present  with  the  eiplo- 
sive  mixture  in  Ihe  eudiometer.  The  contraction  was  proponionallr  gtfs' 
too  in  parallel  analyses  of  the  same  gas. 

I  recognized,  as  liefore  Blatc<l,  shortly  atler  the  publication  of  the  secoii' 
]iaper,  the  error  in  llic  formula  expressing  the  contraction,  and  saw  Ilui 
while  the  (iiialitalive  Icsta  described  in  my  first  [taper  showed  Ihe  presence 
of  etiiyl  and  propyl. hydrides,  the  quantitative  results  based  upon  a  wron? 
fonnula  iiniilil  have  to  be  revised. 

Before  publishing  my  final  revision  of  tlieni,  I  desired  to  verify  in  il>f 
fullest  way  my  qualitative  nhsorption  results  before  published,  and  loob- 
tain,  by  ihe  aid  of  these  abHor|ii[nns.  material  better  adapted  to  give  E*ti>- 
factory  'luantitntive  results.  This  work,  though  unavoidably  intenopirf 
and  delayetl,  I  Imvc  now  In  hand.  Without  giving  at  present  any  final  R- 
vision  to  my  puhllfhed  annlyscfi,  I  feel  obliged  to  noti 
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upon  them  id  Pror.  Morlan's  article  Hbove  referrefl  m.     At\er  stating  thsl 

00  solution  or  tUe  problem  of  iinalysiag  a  mixture  oi'  three  members  of  the 
PamfBn  series,  or  of  hydrogen  and  two  members  of  Uie  sume  series  wu 
■■OHsible.  Prof.  Murlon  codcIuiIub  by  saying,  wltli  reference  U)  my  analyses. 
"and  his <le term inalioDs  linve  tberefore  no  value  wLaUiver." 

Id  reply  to  this,  I  would  say  thai,  white,  in  view  of  the  dcmonstratioD 
made  by  Prof.  Morton  In  hia  paper,  whieh  was  hy  the  way  fully  accepted 
by  me  before  I  saw  it  in  his  article,  1  am  unable  to  accomplish  all  that  I 
flret  thought  I  could,  my  figures  are  still  of  torM  account.  They  possess 
just  the  same  value  and  can  he  useil  in  just  the  same  way  as  the  figures  oli- 
taincil  liy  any  analyist  in  making  an  analysis  of  ordinary  Illuminating  gas. 

As  shown  in  the  firai  part  of  this  puper,  we  are  ablo  tci  determine  froni 
the  combustion  result*,  the  [iroportions  in  a  mixture  considered  as  made  up 
of  two  mombereof  the  Paraffln  series  or  of  hydrogen  and  one  member  of 
the  aeries.  That  this  can  be  done  with  a  gna  known  to  contain  the  higher 
ParofDns  along  with  marsh-gas.  is  shown  in  Prof.  Morton's  own  itnalysis  of 
a  water-gas  in  which  he  hod  proved  these  ParafHns  to  be  present  iloc.  cit.  |. 
It  is  shown  in  the  analysis  of  Prof.  Aloiloy  of  tlic  natural  gas  from  the 
Ncff.  Well.  Ohio,  quoted  in  my  second  paper  (loc.  cil.)- 

Hy  resnlts  then  can  be  reckoned  in  this  way.  and  the  gaseous  niisture 
which  is  submitted  to  the  eudiomelric  combustion  can  be  figured  as  made 
up  of  hydrogen  and  mareh-gati,  or  of  marsh-gas  and  ethyl -hydride,  as  U 
more  reasonable  in  all  these  cases.  Here.  Iiuwever,  hydrogen  is  not  neces- 
Mrily  excluded,  for  part  of  what  is  reckoned  as  marBh-goa  may  be  a  mixture 
of  vqual  parts  of  hydrogen  and  ethyl -hydride,  and  what  is  reckoned  as  this 
latter  may  be  only  that  amount  which  is  in  excess  of  the  hydrogen  preaenl. 

Thus,  ih  niy  first  paper.  I  gave  as  present  in  the  gas  of  the  Bums  Well 
6.10^  hydrogen,  75.44;)^  marsh-gas.  and  18.12%  etiiyl -hydride.  If  I  eal- 
culiitc  the  cumbuBtion  results  (using  the  carbonic  acid  formed)  given  on  p. 
211  Proceediuga  No.  117.  for  marnb-gas  and  ethyl -hydride,  I  get  as  the  aver- 
ago  of  tlie  two  analyses  87.0(1^  marsh-gas  and  I2.OO5J  ethyl  hydride. 
Now  ifthia  latter  number  12.00^  he  taken  fVoiu  the  18.12^  reckoned  be- 
fore, we  have  6.13^,  which  combining  with  the  G.10^  of  supposed  hydro- 
gen would  increase  the  73.44  7^  of  marsh -gas  to  87.00^  of  marsh -gas. 

In  the  Erie  gas,  where  only  u  trace  of  hydrogen  was  assumed  before  to 
be  present.  I  can  reckon  the  combustion  results,  using  both  the  carbonic 
»dd  formed  and  the  contraction  ensuing  on  the  combustion,  and  get  results 
wliich  do  not  dIHfer  greatly  from  those  already  published.  Thus  I  gave 
lieforo  ,435s  hydrogen,  40.33^  marsh-gas.  and  88.2(1  ethyl  hydride.  Cal- 
culated for  the  two  latter  constituents  only,  I  get  4I).53)(,  marsh -gas  and 
!l8.4a^  elhyl-hydride. 

I  do  not  propose,  however,  to  give  these  or  any  results  as  final  until  I 
have  Dnished  the  examination  of  the  trasea  whicli  I  had  absnrbed  with  dif- 
ferent  reagents  and  of  various  decomposition  pmdiicis  obtained  fhim  ihem. 

1  hope  then  to  be  able  to  establish  with  some  certainty  the  exact  cliamrter 
of  the  natural  CH^es  which  I  have  mode  the  subject  of  study. 

UnivxnaiTV  ov  Pkkna..  April  6lh,  1878. 
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.1  StuJi/  ■>/  tvmc  of  th   Deiwiliren  o/  Mono-  onii  Diahlar  Salictlie  Ae-lt 
Bv  Du.  ilfiHN  Marshall. 
(fljarf  before  Ihf  Amrrkan  Pk\lo»ophi<sal  SieUty.  April  litli.  181*.) 

This  work  woa  iiridcrWkon  at  tlie  suggestion  of  Dr.  Edgar  F.  Snilili.  <" 
ivlirnii,  forliis  nmoy  klndnesaea  sIiowd  duriug  tlie  progress  of  llic  imisl' 
galiiiii,  I  would  espresB  my  best  llianks. 

Of  1a1«  ycara  tlie  moDoliydroxyl  subslituUon  prudiicU  of  benzmc  u^' 
snllcylic  acid  and  its  isotnpis — liave  bi<ea  coiuptetely  invesligiilcd.  ani]  nu^> 
latereaiing  tai^ls  regarding  the  nature  of  tliese  icida  rerealeil.  Of  Hit  unin 
vestlgiitcd  dtriralivos  of  salicylic,  melaoxylwnzuii'  and  puraoxytxipi"' 
ucids  rcmBin  yet  tlie  mono  and  dichlorlnnted  compounds.  In  Uie  Itril"* 
iag  pagcfl  will  he  dracrilied  my  roauila  obtained  fToin  tlie  study  of  •imp'.' 
tlK  mono  nnd  ilkhior  acids  ilcriTiid  from  salicylic  ncid. 

These  new  com|KiundB  that  I  have  obtained  slion-  in  Mvoral  iQiOiM 
tlie  stability  iropurtf^d  In  eoin[)oiindB  into  whicli  one  or  more  chloiiDf  >V^ 
luive  lieoD  introduced.  , 


Cj  lljCl  OHCOOH. 

Fusius|x>int  173=, 

Tliix  ncid  was  tirst  olitained  by  Hilbner  and  Brenken  (Bcrichte  derdHi* 
^'jitn  Chcm.  Qcsellschatt,  1873,  p.  174).  Tlieir  manner  of  produciif  ii 
i.'oiisisteil  in  mixing  ordinary  sulicylic  acid  with  an  excess  of  csrbon  ^' 
Mtlpliidc  and  fonducting  chlorine  into  tbe  mixture,  which  was  eontinioW 
-liaken.  When  the  calculated  uiliount  of  cblorine  had  been  introduced,  th 
r^mtcnts  of  tlie  tinsk  were  emptied  into  a  large  Imsin  and  evaponld  " 
Iryness  on  a  water  Imtb.  The  dry  residue  was  taken  upinwatarto' 
.  ryaliillized  from  tliis  in  needles  wiiicii  fused  at  172''  C.  The  le»l  sil**' 
upper  a[id  barium  salts  were  simply  described,  further  investigation  beJM 
iicslecled. 

Hiibncr  and  Weiss  produced  metjicliiorbenzoic  acid,  and  by  nilt»ti(* 
iiniiding  and  forming  the  Diftzo-com]>ouiid,  and  subsequently  lreaUng<M 
liiirer  witii  water  tiiey  obtainci,l  melaclilororthoxy benzoic  scid.  HniBI ' 


171°  V.  and  perfectly  identical  with  ilie  moBochloraallcylic  ac'tA.     Tlie 
graphic  tbrmuln  of  the  lfttt«r  would  be  reiircBeatinl  tiy  Uiu  rollowiug  : 

COOH. 


COOH. 


<.trtlioxyljea20ic  Atitl 
(SftlicylicAcid.) 


MeiiiehlornrllioxylienKoicAcid. 


Ciihiiurs  in  IBil  ileacritieii  a  similar  Bcid.  "Aelde  m«iioeAloro»aUegliiiHt" 
(Ann.  Cbim,  Phys.  13,  100),  but  never  obinined  it  in  a  pure  condition. 

Tlie  method  I  puniucd  to  aecare  llie  acid  for  niy  investigutlons  wan  the 
following  :  A  weighed  amount  of  the  purest  Balicylic  ndd  that  could  be 
nbUtiaod  (melting  nt  165°  C. )  wnB  bmught  into  a  catmcious  ftask,  and  a 
mlher  Inrge  quantity  of  rancentmtod  acetic  acid  added.  Into  this  mixture 
n  calculated  amount  of  dry  ulllorine  gna  was  conducted.  The  heal  gen- 
onitBd  by  the  reaction  soon  caused  the  solution  of  the  salicylic  acid.  Thi- 
liqnid  gmdualiy  acquired  a  yellowisii-brown  color.  Wht-n  the  calculated 
amount  of  chlorine  had  been  introduced,  water  was  added  <n  large  excess 
and  the  soiiuion  allowed  to  stand  sevenii  hours  beforu  filtering  off  the  add 
thai  had  separated  out  in  large  white  flocciilent  masses.  Alter  thoroughly 
washing  the  acid  witii  cold  water,  it  was  boiled  with  a  large  quantity  of 
iMrlum  carlKinate  and  water.  The  liquid  was  filtered  from  the  excess  of 
the  latter  salt,  evaponiled  and  allowed  to  stand  over  night.  Upon  exami- 
nallnn  crystals  of  liarium  dichlorsaiicylate  were  usiinlly  discovered.  The 
mother  liquid  poured  off  from  these  and  fnrtiier  concentrated  yielded  the 
b*riam  aall  of  the  monochlor  acid.  This  salt  I  invnrlabiy  rccrystalllzed 
■evenl  limes,  and  llien  added  dilute  hydrochloric  acid  to  its  aqueous  solu- 
tion which  precipitated  the  acid  in  perfectly  white  flocculent  masses. 

The  aciil  wan  rccryslalliied  several  times  from  water  separating  out  from 
this  menstruum  in  long  colorless  needles  which  fused  at  172°  C.  In  warm 
water  the  ucdd  is  readily  soluble. 
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Iniiamucli  its  ilii»  acid  ilitffnt  from  Balicylic  ia  having  one  atom  of  dilur— ^ — ;, 
iue,  iU  antlBeptic  propiMlies  might  be  cDhiknced.  and  owing  lo  its  — -"j-ig^  ^ 
sniubility  would  therefore  r^ndor  it  proferHbie  to  saiicyiic  acid. 

An  aqueous  solution  of  the  ncid  mixod  with  Terric  chiorldr  gives  k  l>ea<i  .^^ 
liful  violet  colomtion. 

An  analysis  of  the  inaierint  thus  prepare<l  gave  the  flnftl  proof  tlMt  th>  ,^. - 
compound  formed  was  the  desired  taODix^hlorgiiiicylic  ncid. 


48. 


.1411  grms.  dried  acid  burned  with  c 
'  %  carbon,  and  3,00  J6  hydrogen. 
Cuicnlated  per  cent. 
C,  =8*  =  48.08  S 
H.  =  4  =  3.89^ 
Ci  =3S.3  =  ?0.,'58SS. 
O,  —is.  =Z1.U% 
171.5     IIW.OO 


e  and  flnc  lead  climntMr  g«r> 

Fnuud  per  cenl. 
48.18% 
3.O0ft 


Fur  It  more  complete   reco^iiilion  of  the  iiuid  the  riillowing  aalts  * 
mude  and  analyzed  : 

BARlim  MOHUCBLORBALICVLATB, 


(C.l 


OH  COO).^ 


1+  3  . 


[,o. 


Obtained  by  boiling  the  aqueoug  solution  of  the  acid  with  an  Bie<5»*  - 
barium  carbonate  and  filtering.     The  filtrate  upon  concentration  and  sC^** 
ing  for  some  time,  yielded  white,  bright,  shining  crystals  of  this  salt, 
cold  water  il  is  soluble,  and  when  the  liquid  is  warmed  the  compoun<3^ 
solves  very  reailily. 

Water  Eitimalion. 
0.2000  Orms.  air-dried  salt  lost  upon  heating  for  four  hours  M  170*=^ 
.0300  Grms.  H,0  =  10.00<6  H^O, 
The  calculated  per  centage  of  water  for  3  molecules  H,0  =  10.11  ft. 
Calculated.  Found. 

(C,  H,  CI  OH  COO),  Ba  =  480  =  89.89%  

+  3H,0=   54  =  10.11%  10.00% 

534     100.00 


Barivm  Ettiination. 


0.131  Qrm.  nnhydrous  salt  was  placed  in  a  platinum  crucible, 
of  sulphuric  acid  was  then  added  and  this  evaporated  to  dryi 
Grm.  barium  sulphate  were  obtained,  corresponding  to  .0349  Grm.  barii* 
=  28.83%  Ba. 

Calculated  per  cent.  Found  per  cent, 

(C,  H,  CI  OH  COO),  =  343  =  71.45%  

+  Ba  =  187  =  28JJ5%  88.83% 

~48b     100.00 


{"ig.]  *7.l  [MBrsball. 

Potassium  MoNociiLuHaALicYLATB. 

tC,  H,  CI  OH  C  O  O  K. 
Died  by  boiling  u  solutiooof  the  Barluniftatlwltb  a  calculated  amount 
iusiutn  flulphate  and  evaporating  tlic  flitmtc ;  or  by  boiling  the  hve 
aefd  with  a  slight  cxccm  of  potassium  carbonate. 

Tbe  salt  crystalli»w  team  its  luiueous  solution  in  long  colorleis  needleH, 

very  eolublo  in  cultl  and  hut  water.    Analysis  showed  it  b>  be  anhydrous. 

Potanium  Bttimation. 

,1168  Grm.  dried  salt  evajioraled  in  a  platiniim  pnicible  with  sulphuric 

',   gave  .Will  Orm.   polJiBBinm  sulphate,   which  rorreBponda   to   .0220 

L  potosMum  =18.63^  K. 

Calculated  per  cent.  Found  pt-r  cent. 

C,H,  CI  OH  COO  =  171.5=   8t.48j(  

+  K=   89.1=    18.63%  18.83* 


310.6 


100.00 


■H  LOBS  ALK'V  LATE. 

0,  H,  Ul  OH  coo  Nn. 
repared  this  salt  in  a  manner  similnr  to  the  preceding  |>oU£8ium  com- 
Frum  concentrated  aqueous  solution  it  crystalliKes  in  short,  straw- 
<M)1oro<l  needles,  easily  soluble  in  cold  or  warm  water.     Il  is  anhydrous. 
8odi<in  Enlimation. 
0.3986  Grm.  dried  sail  treated  just  as  in  the  preceding  analysis,  gave 


.1081  Gnn.  sodium  sulphate,  which  corresponds 
11.72%  Nil, 

Calculated  per  cent 

»C.H, CI  OH  COO  =  171.5=   mA»% 
+  Na=    33.    =    11.83J?. 
194.5       100.00 


0  Grm.  sodium  - 


M0!'O<HLOUaALIlYLATH. 

C,  H,  01  OH  coo  Li  +  2  H,0. 
I  made  this  salt  by  boiling  the  free  add  with  a  slighi 


(cess  of  Lithium 
<arbooai«.    The  titierod  solution  was  then  strongly  evaporated  and  placed 
«VBr  sulphuric  acid  to  crystalli;ee.     Aller  long  standing  the  salt  appeared 
p,  broad,  colorless  platefi — very  liard — which  were  united  (o  aggre- 
After  several  rccrystal ligations  the  salt  was  analyzed. 
Wttlrr  Eitim-ition. 
«  Orra,  air-dried  salt  boated  for  three  hours  at  130=  C.  lost  .0030  Orra. 

|^=I.s9%  H,n. 

2  nioleeul..i.  U,i)  rei|uirc  1.H7*. 
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Lithium  EaUmaUafL 

.1846  6rm.  of  the  perfect]/  dried  salt  were  treated  with  a  few  drops  ozr  ^i 

concentrated  sulphuric  acid  and  evaporated  to  dryneas  in  a  plathii 

crucible.      .0566  Grm.  lithium  sulpliate  were  obtained  =  .0072  lA  •• 

3.90^  Li. 

Calculated  per  cent.  Found  per  cent. 

Ce  H,  CI  OH  COO  =  171.5  =   96.08%  

+  Li=     7.    =     3.92%  8.90% 

mi       100.00 

ETHERS. 

The  introduction  of  various  hydro-carbon  residues  yielded  me  in 
instances  well  crystallized  and  stable  derivatives.    The  method  pursued 
all  cases  for  the  production  of  these  compounds  was  to  treat  the  silver  8al^^c^^^|^ 
of  the  acid  with  a  monohalogen  derivative  of  the  hydro-carbon  to  be  intnx«r=^ 
duccd :  e.  g. 

Ce  H,  CI  OH  COO  Ag  +  C,  Hy  I  =  Ag  I  +  C,  H,  CI  OH  COO  C,  H,. 

Methyl  Iodide. — C  Hj  I.     Tills  I  pre^mred  as  follows :  50  Grms.  iodin:= — ne 
were  mixed  in  a  tiask  with  20  Grms.  methyl  alcohol  and  5  Grms.  am^ 

phoiis  phosphorus  jxnidually  juUled.     As  heat  is  generated  in  this  reactio 
the  flask  was  kept  in  ii  Imsin  of  cold  water.    The  mixture  was  first  sU—     ^^ 
jected  to  distillation  after  having  stood  twelve  hours.     The  fli*st  distill 
was  in  all  aises  treated  with  sodium  hydmte  and  cjilcium  chloride,  and  tl^ 
redistilled. 

Ethi/l  Iodide. — C._,  l\  I.  Made  this  compound  according  to  the  dii* 
tions  given  for  its  production  :  1  part  amorphous  phosphorus,  5  parts  el  ^ 
alcohol,  and  10  parts  iodine  were  treated  as  above.     Boils  at  72°C.  , 

hohutyl  Iodide. — CH,  I  CH  (CH^).v     50  Grms.  iodine,  50  Grms.  isobis  ^  — ' 
alcohol,  and  8  Grms.  amorphous  phosidiorus  were  distilled  together.  ^ 

heavy,  oily  litpiid  boiling  at  119°C. 

Acetyl  Chloride. — CI  I,  COOL.     Prepared  this  by  distilling  equal  i>t» -^ 
of  anhydrous  acetic  acnd  and  phosphorus  jMinta chloride. 

Dt'scriptitni  of  Ethers. 

Methyl  Monociiloksalicylate. 

C«  H,  CI  OH  COO  CHs. 

Fusing  point,  48®C. 

Silver  monochlorsalicylate  was  heated  together  with  an  excess  of  methV' 
iodide  in  a  sealed  tube  at  140^0  for  twelve  hours,  and  upon  opening  tb^ 
tube  and  exiH*lling  the  excess  of  methyl  iodide,  a  residual  oil  was  left- 
Ev(^n  when  kept  in  a  cold  place  solidification  was  not  effected.     As  I 
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hat  this  very  probably  was  nothing  more  than  a  decomposition 
the  result  of  too  intense  heating — I  treated  a  second  portion  of 
salt  in  a  similar  manner,  taking  care,  however,  not  to  let  the 
re  become  too  great.  The  thermometer  indicated  lOS^C  for 
rs.  The  color  of  the  liquid  in  the  tube  was  dark  red.  The  tube 
ed  and  the  liquid  filtered  off  from  the  silver  iodide  which  was 
ith  alcohol,  and  the  solution  then  evaporated  almost  to  dryness, 
wing  the  solution  to  stand  over  night,  I  observed  the  next  morn- 
hie  liquid  had  solidified  perfectly.  The  mass  was  removed  from 
r  glass,  reduced  to  a  fine  powder,  and  after  being  exposed  to  the 
eral  da3's,  it  was  dissolved  in  alcohol. 

arming  the  solution  the  mass  dissolved  readily,  and  upon  cool- 
mpound  separated  out  in  long,  colorless  needles.  These  fused  at 
n  recrystallization  I  discovered  that  the  fusing  point  remained 
md  the  substance  was  then  subjected  to  an  analysis. 

Carbon  and  Hydrogen  Estimation. 

■m.  well  dried  substance  burned  with  lead  chromate,  gave  .4228 
=  .1150  Grm.  carbon,  corresponding  to  51.45%  carbon.  And 
)851  Grm.  H^O  ==  .0005  Grm.    hydrogen,    equaling  4.25%  hy- 

Calculated  per  cent.  Found  per  cent. 

51.45% 
4.25% 


c« 

—  96     —    51.47% 

H, 

—    7     —      3.75% 

O3 

—  48     —    25.74% 

CI 

—  35.5—    19.04% 

186.5       100.00 

I  (Ann.  Chim.  Phys.  10.  343)  mentions  a  methyl  ether  of  chlor- 

nd  produced  by  the  action  of  chlorine  ui>on  methyl  salicylic  acid. 

Icult  to  obtain  it  pure.     I  believe  this  to  be  entirely  different  from 

und  above  described. 

/ 

WOCHLOIiSALICYLATE. 

Cc  H,  CI  on  C  0  O  C,  II,. 

icceeded  in  forming  this  compound,  but  as  I  have  never  had  it 
3Ugh  condition  to  make  an  analysis,  I  give  merely  my  experience 
ation.  Time  and  attain  I  healed  the  pure  silver  salt  with  per- 
!  ethyl  iodide,  but  when  1  searched  for  the  resulting  ether,  I  ob- 
ling  more  than  a  dark  heavy  liquid  that  remained  in  this  condi- 
all  circumstances.  That  this  was  nothing  else  than  a  decomiK)- 
luct  I  learned  after Aards.  High  heat  is  not  required  for  the 
of  this  compound,  it  is  produced  just  as  soon  as  the  silver  salt 
3dide  are  sliaken  well  with  each  other,  the  reaction  is  indicated  by 
e  of  temperature  thai  may  be  noticed  by  placing  the  hand  on  the 
taining  the  mixture.     A  portion  of  the  silver  salt  with  etbyl 
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iodide  wns  liCHtvd  id  a  s>>skd  tulie  in  a  water  ImtL  Tiir  Ilir«e  boiin,  ite 
tube  was  ihen  o^i^ntd,  chuIi'uIb  tbruwii  iijHin  u  filter  iiiid  the  silver iudiitu 
wnsIiL-d  with  alcuknl.  aniT  llie  tjitmie  cvHimmttid  on  a  wiiter  iMlh  almoillu 
dryness.    The  comiKiuod  crjBtalliEpd  in  stellated  masaea  rUsiDi;  »t  HIT  C. 

ISOBtlTTI.  MOKOCHIJHWALICYIwlTK. 

My  ;itlnmpis  to  obtain  this  ether  were  futile,  Willi  tho  (^realesl  oin  ! 
never  succeeded  in  oblaioing  ilic  compound,  tliM  I  mny  have  deetroyed  ii 
hy  too  intense  beating,  if  it  was  fomied,  I  do  not  coDsldur  pomibk  **  I 
not  only  heated  n  mixture  above  100°  C.  but  kIh)  In  lukit.wnrni  wnlur.  Ibf 
latter  tenipcnilute  is  necciss.  the  forinaKoa  of  silver  imhilE,    I 

tiiiuk  thai  very  likely  Biinf'  a  the  air  in  process  of  dry  ingi-Munt 

the  decou)  position  of  the  ei     r  icid. 

ACBTVL  M0N0CH1^R8AI.IC¥LATE. 

C,  H,  CI  O  It  COO.  O  C  0  U,. 

Fusing  point  140°  C. 

t  abiained  this  compound  by  heating  the  ailvcr  salt  ti  number  al  kmn 
with  acetyl  chloride  ut  a  temperatare  n<  1  over  ISO"  C  TheooDtcfltfofU* 
lube  were  placed  on  a  filler,  the  silver  :htoride  wivftlietl  with  hIwImIui! 
the  lillratc  evaporated  upon  a  water  iMtb  and  then  allowed  In  cryiUdlU'. 
the  ether  separated  in  dark  acicular  masses,  these  WBre  pressed  *^ 
hetiveen  imjier  and  fused  at  147°  C.  The  conlpound  was  recrysialliwd 
four  times  from  alcohol,  in  which  it  is  readily  soluble.  The  pure  hM 
fuses  ut  149=  C.  A  combustion  gave  the  above  compoBllIon.  W«ler  "If- 
raiii|tosis  the  cllUT, 

Carbon  iind  Sydrogcn  Eitimation. 
■OTiJa  Qrm.  drii'd  substance  gave  5*00%  curbon  and  8.93*  hydmftu 
Calculated  per  cent  Found  |wr  cent. 

C.^IOS     —oQ.U^  60.<W« 

H,=     7     =   3.1JG}6  3.93» 

O,  =   64     ^,29.85  56 
CI=    35.5  =  16. 15  Jt 

Action  of  Aleoholie  Ammouia  npun  Methj/liaonoekl<ir*alic)ilaU- 

By  Ircaling  this  ether  with  iimraonia  the  object  was  to  diaptacu  tli«  "" 
group  in  tlie  carboxyl  with  t!ie  group  Nil,,  according  to  the  (UI«™ 
equation  - 

r„n,t'innroof'n, -1-xii  HH=c„U5CioncoN  B,  +  cH,<i" 

This  change  I  elFectcd  and  ulilained. 


483  [Marshall. 

ILORSALICTLAMIDE 

Ce  H,  CI  OH  CO  N  H^. 

Fusing  point  223°-228°  C. 

iced  by  heating  Methyl monochlorsalicy late  with  an  excess  of  alco- 
imonia  in  a  sealed  tube.  The  tube  was  kept  in  the  oven  for  twelve 
t  was  then  removed,  and  the  alcoholic  solution  strongly  concen- 
pon  a  water  bath.  When  the  liquid  cooled  a  mass  of  needle-like 
separated  out. 
I  pure  the  compound  fuses  at  222°-223^  C.     Very  soluble  in  warm 

I  the  alcoiiolic  ammonia  was  poured  upon  the  ether  the  liquid  as- 
.  beautiful  pale  blue  fluorescence.  Upon  heating  this  entirely  dis- 
d.  * 

Carbon  and  Hydrogen  Estimation. 

10  Grm.  substance  dried  at  100°  C.  for  one  hour,  gave  .0930  Grm. 
0253  carbon  =:  49.5%  carbon.     Water  estimation  a  failure. 
1713  Grm.  substance  dried  at  125=  C.  gave  .3041  Grm.  CO^  = 
jarbon.  =  48.41  %  carbon.     And  .0554  Ufi  =  .0061  hydrogen  = 
lydrogen. 

Calculated  per  cent.  Found  per  cent. 

I.  II. 

49  5  —  48.41  % 
3.56% 


Ct 

—  84     —    48.97% 

H. 

—    0     —      3.49% 

0, 

—  32     —    18.66% 

CI 

—  35.5—    20.74% 

N 

—  14     —      8.14% 

171.5       100.00 

ILORNITROSALICYLAMIDE. 

Cfi  H.,  NO,  CI  O  H  CO  N  H^. 

Fusing  point  192=*  C. 

cx)mpound  shows  to  what  extent  the  presence  of  the  JViZj  group  in- 
the  introduction  of  new  radicals.  The  ordinary  monochlorsali- 
id  when  treated  with  fuming  nitric  acid  does  not  yield  nitrochlor- 
;  acid  as  would  be  expected,  but  the  carboxyl  group  breaks  up  and 
litrophenols  result.  To  obtain  monochlornitrosalicylic  acid  the 
icylic  acid  must  be  treated  with  nitric  acid  very  strongly  diluted 
jtic  acid.  Wlien  chlorsalicylamide,  however,  is  dissolved  in  fuming 
id  but  one  product  is  obtained — the  above  mentioned — Monochlor- 
cylamide.  The  stability  imparted  to  the  compound  by  the  amide 
lows  the  reaction  to  occur  without  any  decomposition. 


r»  - 


Ad 
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After  the  amide  has  been  dissolved  io  nitric  acid,  water  b  added  to  r 
solution,  which  causes  the  precipitation  of  the  nitro  cmnpoand  in  yelk 
flocculent  masses.    These  I  brought  upon  a  filter,  washed  well  with 
distilled  water  and  then  boiled  up  with  potassium  carbonate.    By  i 
evaporating  the  solution  the  potassium  salt  crystallized  oat    After 
cation  the  acid  was  set  free  with  dilute  hydrochloric  add.    The  acid 
ciystallized  fh>m  water  showed  the  constant  fusing  point  193^  C.    In  co~ 
water  it  is  only  slightly  soluble  and  dissolves  readily  in  large  quantities  9- 
warm  water.    It  crystallizes  fh>m  aqueous  solutions  in  lon^  sUghtlT'^^T 
yellow-colored  crystals — needles. 

The  following  salts  were  made  and  analyzed : 

SALTS. 

Potassium  Monochlornitrosalictlahidb. 

Ce  H,  NO,  CI  O  K  CO  N  H^ 

I  obtained  this  by  boiling  the  free  acid  with  a  slight  excess  of  potaasiuixx:^  ^^ 
carbonate.  From  the  concentrated  filtrate  the  salt  deposits  in  long  yellowish-  -MT^  ^• 
red  needles.    Easily  soluble  in  water. 

PotoMtum  Estimation, 

.0400  Grm.  air-dried  salt  were  evaporated  in  a  platinum  cradble  iriitM-M  th 
sulphuric  acid.    There  resulted  .0146  Grms.  K,  S0«  =  14.98%  potassium.     ^  -^i- 

Calculated  per  cent.  Found  per  cent 

C«  U,  CI  NO.OCONH,  =  215.5=   84.70%  

+  K  =   39.    =   15.80%  14.98% 

35475     100.00 

Barium  Monociilornituosalicylamide. 

(C«  H,  CI  NO,  O  C  O  N  H,),  Ba. 

I  obtained  this  salt  by  boiling  the  free  acid  with  barium  carbonate  ai^^d 
evaporating  the  filtrate.     The  salt  crystallizes  in  short,  thick  needles,  of        a 
deep  blood-red  color.     Il  is  only  soluble  in  a  rather  large  quantity  of  iK'""-  ^* 
ing  water. 

Barium  Estimation. 


} 


.200G  Grm.  well  dried  stilt  were  dissolved  in  water  and  the  barium 
cipitated  as  sulphate.    Obtained  .0805  Grms.  Ba  SO4  =  23.66%  Ba. 

Calcuhited  jicr  cent  Pound  per  cen  ^- 

C«H,X0,C10C0NII..)  __    01  __   7-Qo«. 
C,  H,  NO,  CI  O  C  O  N  H  J  —  *^^  —   ^'^'^^  ^ 

4-Ba     =187=   24.11%  28.66% 

"568       lOb.CO 


l>ICBI^iUlAl.ICYl.IC  ACLD. 

•  C,  H,  CI,  OH  COOH. 

FoBing  point  214. 

This  M'id  I  made  according  to  (he  method  deBcribed  liy  Smitl),  E.  P. 
(Anuiricao  PliiloBOpliicai  Snciely,  Proceeding  June  15,  1877.)  It  formed 
in  mtlier  liu'ge  quantillea  along  willi  the  moDuclilur  derivative  of  talic^rilc 
ftcid.  The  acid  was  olitained  from  its  barium  salt.  In  cold  water  it  is  in- 
■nluble,  iin  excess  of  the  boiling  liquid  being  n^ci'Bsary  to  cfTuct  its  siiliition. 
It  ruBwai  814°  C,  and  (•rystatliies  from  waier  in  arlxiregccnt  masses.  Very 
colnlile  in  ulcoliol.  The  iicid  is  Pararfdi'rmtl'KhlQrirrlhpxj/bentoie  aeid  and 
is  gruphically  represented  thus  : 

C.OQH 

Et  this  compound  is  dilTeruut  from  that  of  Ciilioun  (AnnalcMi  der 
e  uud  Pharmacie — 52.  340,  It4i  pp.),  is  not  only  proven  by  tlie  saitfi 
u  Smith  lias  done,  hut  also  froui  tliu  fHct  tlint  the  ethers  derived  fVom  it 
tre  not  analogous  to  tliosc  puhlishcd  by  Uahours. 

Thn  cth«rs  I  hnve  made  were  producud  in  a  similar  manner  to  tUoeo  of 
roonochlorsalicyiic  acid. 

UBTKTI.   DlCIHLOKaALICTI.ATIi:.  I 

»C,  H,  CI,  OH  C  O  O  c  n,. 
Fusing  point  143°  C. 

I  obtkined  this  compound  by  heating  a  quantity  of  silver  dichlomiliujl- 
&ie  with  an  pxcesa  of  methyl  iodide  In  a  sealed  lube,  the  temperature 
being  alxiul  139°  C.  Upon  adding  metliyl  Iodide  lo  the  salt  sonietietiuD 
wu  obwrved,  attended  by  a  decided  increase  of  temperature,  the  henllng 
in  a  cloaed  tube,  therefore,  couiinued  but  a  few  hours.  The  luhu  was  iheu 
tllowed  to  cool,  opened  and  the  contunls  washed  with  aleohut  u|ion  n  sniaU 
filter.  In  Lliu  flltmte  needles  separated  out  and  were  dissolved  by  adding 
more  lilohol  and  applying  heat.  The  solution  waa  then  cvnpomled  to  a 
Hiudl  volume  and  allowed  to  cry  stall  ixi.-.  this  It  did  almost  i  in  mediately. 

The  cnxle  malcrlni  fused  at  13,^'  C  after  pressing  the  aubstunco  well 
b«lween  Qlter  paper.  It  was  ui;uiu  dissolved  in  an  excess  of  alcohol,  from 
wliiuh  il  aHerwards  scparutc<l  In  large  colorless  nt'cdlus  that  ruHect  light 
■tiuugly. 


jncu^Bunii.j 


The  fusing  point  after  repeated  recrystallizations  was  disoovereu  ^ 
constant  at  142''  C. 
In  alcohol  the  ether  is  difficultly  soluble.    Water  decomposes  it 

Carbon  and  Hydrogen  EaHmation, 

0.1974  6rm.  dried  substance  burned  with  coarse  and  fine  lead 
gave  0.8196  Grm.  CO,  =  .0880  Grm.  carbon  =  48.66%  carbon; 
ftirther,  .0551  Grm.  H,0  =  .0060  Grm.  hydrogen  =  2.7156  hydrogen. 

Calculated  per  cent.  Found  per  cent 
Cg  =i96=    48.47%  48.56% 

H«=:    6=     2.71%  2.71% 

Cl2=71  =    32.12%  

O,  =48=    21.70%  

221       100.00 


\ 


mT- 


In  the  Ann.  Chem.  Phys.  10.  348,  Cahours  mentions  a  methyl  dichlor- 
ether  he  obtained  by  allowing  chlorine  to  act  ui)on  methyl  salicylic  acid. 

From  boiling  alcohol  needles  of  the  ether  were  secured  which  ftised  atP"-^^  , 
about  100°  C,  very  considerably  lower  than  the  above  described  compound.  ^ 

Ethyl  Dichlorsalicylate. 

Cfl  H^  CI,  OH  C  O  O  C,  Hj. 

Fusing  point  47®  C. 

Obtained  in  the  usual  manner.     From  the  first  alcoholic  solution  it  sepa-  - 

rated  as  a  dark  colored  oil,  which,  after  being  pressed  between  filter  paper,  «**  '^t 

dissolved  in  warm  alcohol,  and  upon  cooling,  the  compound  separated  in  mm  Ma 
beautiful  colorless  needles.     The  fusing  ])oint  was  found  to  be  47°  C. 

CurhoTh  and  JTi/drof/en  Estimation. 

0.2072  Grm.  well  dried  substance  burned  with  lead  chromale,  gave  .341 
Grm.  COj  =  45.51  %  carbon  ;  and  .0808  Grm.  H.O  =4.30%  hydrogen. 

Calculated  per  cent.  Found  i>er  cent 
Cg  =  108  :^    45.%^  45.51% 

II,  =      8=      SAl'/r  4.30% 

Cl,=    71  =    'M\2\'/r  

O,  =    48=    20.42%  

'^35       100.00 

Smith  first  described  this  compound   (Proceedings  Am.  Phil.  Society* 
June  15,  1877). 

Cahours  obtained  a  similar  derivative  by  the  action  of  chlorine  uf^'^ 
ethyl  salicylate.     Broad  colorlesj*  needles.     Fusing  i)oint  not  given. 


fltrrVL  DiClII.OHSAMlVLATB. 

c„  H,  CI,  on  c  o  o  c  n,-c  n  (C  h,),- 

Fuaing  poinl  Ise-'-lSW  C. 

D  the  case  of  Ihe  monoctalor  acid  Ihe  prodiicUoo  of  this  derivative  was 
t  Attended  with  enccew.  With  Itie  diditiir  add  lhi.>  formation  of  the 
Isohutyl  compound  followed  wltbout  any  ditBculiy,  'he  usual  method  being 
employed,  viz. :  heating  the  silver  salt  and  isobuty!  iodide  in  a  sualed  tulm 
■t  150°  C.  The  contents  of  the  luhe  were  treated  with  alcohol,  thus  dls- 
•oMng  the  new  compound.  The  alcoholic  flltr&te  whb  cvaitorated  almost 
to  dryness  And  put  awuy  in  a  cool  place.  In  the  lapse  of  n  couple  of  hours 
the  liquid  in  the  beaker  had  solidilicd.  The  mass  was  removed  from  the 
veMol,  thoroughly  dried  butwuun  niter  iHiper,  removing  tii  this  manner 
tbn  greater  pnrUon  of  adherent  liobiityl  iodide,  then  dissolved  In  alcohol 
and  allowed  to  cryHtullIzi'.  Warty-like  maisoii  appeared  of  fine,  minute, 
almost  coloriess  needles.  In  nlcobol  the  compound  is  exceedingly  soluble. 
Id  pure  water,  even  when  boiling,  it  was  disciiveied  to  be  almost  insoluble, 
decimposiog  after  a  time. 

To  usinicl  the  c<im]iound,  cold  water  was  added  to  a  concentrated  alco- 
holic aoIutioD.     This  was  done  several  limes  and  the  compound  then  crys- 
tnltixod  from  a  miituro  of  alcohol  and  water,     Ii  cryBtalliies  in  needles, 
fusing  at  198'-li)il=C. 
An  analysis  yielded  the  following  rL'sulis  ■ 

ICarb'in  and  Uydrogia  EttimaUon. 
JIIMI  Qrm.   dried  substaJicc  burned  with   le'Ul  ciiromate,  gave  0.3300 
Ann.   CO,  =^  0.00  Grm.  carbon  =  .5012%  carbon.     Further  ,0523  Qrm. 
H,0  =  .0058  Grm.  hydrogen  =  4.87  ^  hydrogen. 


Calculated  per  cent. 
C„  =183  =    50  10?t 

Hi,=  12=    i.m% 

CI,  =   71=   ST.OOSf. 
O,   =   48=    18.20  ;6 
"208      100,00 


Found  per  cent. 

00.42^ 
iM1% 


ftn.  DlCRLiORSALICTLATK. 

e,  H,  CI,  OH  c  0  o  CO  c  n,. 

h  tl)«  niounctilorsniicylic  acid  I  had  no  special  trouble  to  obtain  this 

re,  but  with  itiis  ai^id  the  most  carcrul  work  apparently  fltiled  to 

Thi*  roaturLiI  employed  to  effect  its  formation  was  perfuctly  [uire. 

Bbmrtably  ubtnined  a  prmluct,  but  this  when  purified  and  analyzed, 

e  results  that  indtcati^d  lUu  compound  was  nothing  more  or  leu  than 

•  origlual  dichlursalicylic  acid. 


IL]  *f*J  lAloflli 


TTnlesa  the  alcohol  wliich  1  cniploj'ed  as  a  solvent  foT  IhB  roiupnini 
caiiBcd  thedecompttsilion  ofihe  laller,  I  ain  at  a  lews  In  know  W  wbmj 
failure  to  obtain  it  sliould  tte  Rscribed. 

Both  tlie  mono  and  diclilor  acids  wore  acted  upcm  ti;  ticnmyt  chlurtk 
bat  as  I  liave  not  yet  nsceiUinpd  nnytUing  positive  iu  ruu^ard  lo  the  twill- 
ing compounds,  statemeDta  or  Ibeir  pm[>crti<^s.  Ac,  nre  withheld  lor  ibr 
preBent. 

DlCBLORaALICVLAMIDE, 

Cs  H,  CI,  "R  C  <)  N  Hr 
Fusing  poi      209°  C. 

The  same  touree  was  pursued  lierc  forllie  ubtainmenl  ofihiMCompoiunl, 
as  has  already  been  described  under  the  heading  of  Action  of  Jmimiou 
nponmethylmonoehloTtaUeylatt.  The  hHiting  in  n  Bcaled  lubs  ww  ran 
tiniied  tbmugh  twelve  hours.  Tlie  temperature  never  exlcndinj!  »bn« 
100°  C.  The  conlCRia  of  the  tube  rtmo^ed  and  evnpornted.  depwil'il 
small  Dodular  crysluU.  These  upon  recrystallization  became  pcrttfllj 
white  in  color,  but  retained  the  form  of  the  nodules,  which  appeared  loh 
composed  of  densely  united  needles.  The  compound  dissolvea  rfadllj'U 
alcohol.  TliB  pure  com|)ooud  fused  at  20B°  C.  It  waa  not  subJMiirf  »» 
combustion. 

The  fluorescence  tbat  was  exhibited  wliou  alcoholic  ummoniii  <viu  [MIIH 
Upon  the  m  ethyl  monochloreal  icy  late,  was  not  near  ns  Iwautiful  «« llwt  ^ 
BCrved  in  this  case.    Heat  caitiad  ile  dis^ppeanuiMi. 


By  comparing  the  reaulta  of  this  inTestlgation  with  similar  derivdli'csof 
ordinary  salicylic  atid,  tlie  evident  stabililj  shown  by  mosl  of  the  fiiis" 
of  mono  and  dichlor  salicylic  acids,  will  not  fail  to  be  observed,  wd  ll* 
cause  for  this  seems  to  be  due  to  the  presence  of  negative  chlorine.  ««• 
this  apparent  siability  shows  itself  from  ihe  moment  of  its  iolrudiifl'"'' 
Of  the  four  ethers  oblained  from  the  monochlor  add,  two.  the  ethyl  «' 
isobutyl  derivatives  appear  to  hidt  the  decided  rryalalline  chaiwiw** 
hibitedby  the  rest.  With  the  diehlorine  compounds  the  acetyl  is  Ibc odlf 
one  tliat  has  indicated  any  signs  of  nou -stability.  A  comparison,  loo,nf 'I" 
salts  of  the  dilTerent  acids,  shows  the  influence  exerted  by  the  proof 
of  chlorine.     All  are  flne  crystalline  com[>ounils.  J 
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THE  TIMUCUA  LiNGUAGB, 


(Rf(«I  bt/ore  IM  AiMriean  PhSfiMpMral  Soeitti/,   Aortl  Mh.  M¥7H,   w 
ji-jtwi  tt>  lh«  arlkie  nad  Airrit  S(A.  1877.) 

AiiciL'ut  wrili-ra  im  Floridian  history  have  iBft  ua  &  niQltituclc  i>f  inler^*  " 
eBtin^delnilsorUieMvil  life  and  wurFare  of  lUe  Timucvul.  But  lliMC  bpjt^^^^ 
comers  oflea  Jud^  iliese  and  otiier  aatit  and  their  pvculiitriliri  witt^  -^ 
the  bl.is  oud  prejudice  iasutwrnblu  Ihini  Uieir  Kuropeaii  origin,  nnil  maay^i^  *■ 
of  Uieir  vlewB  may.  iiftor  a  eompreUensivo  i  udy  of  the  SoutUeru  iribuii.  ^*' 
linaliy  provu  untHDuble.  NoUiing  uunvcya  '  i  deep  an  Insight  iotn  thi^^s^  ' 
mixle  v(  tiiinking  and  tlie  incnul  capadiiw  o  \  peupie  than  its  idi'im,  ami  ^-^ 
tliiiugli  it  irill  not  eimliie  ua  t(i  correct  inure  nto  or  itrnincous  liisitiricul  S  -^ 
slatoiueniB,  il  will  <Tepict  tu  ti«  &u  Liuportanl  h  ie  uT  the  iaturior  lift.'  uf  ili«  ^^ 
nation,  disclose  ila  social  and  interlrilnl  |x»ltluii,  give  a  glance  at  Iti  idens  ^^^ 
OD  ralijcion.  deiuoDOlogy,  or  natural  phenomer  \,  and  perhaps  faruigh  iiidi-  — 
cations  of  former  roiftrations. 

The  voluiuea  of  P.  Pareja  consulted  by  me  are  the  properly  of  the  Neir 
York  HiBtorica)  Society,  and  to  llie  cnurtoty  of  its  librariun,  Hr.  J.  A. 
fitcvpLiB.  I  tiiii  indeliied  for  ilif  opporniijiry  of  perusing  Also  8";ue  passasts, 
which  contain  the  titles  of  other  hooks  published  in  Timucua  by  the  Padre. 
They  mainly  refer  to  ascetic  subjects,  and  in  the  ''  Historical  Magazine  of 
New  York,"  1858,  No.  1,  page  first,  the  meond  edition  of  a  Timucua  Cate- 
chism is  mentioned,  nhicli  n-as  printed  by  Juan- Ruyz  in  the  City  of 
Mexico  ill  IS'27.  A  copy  of  it  exists  in  tlie  Library  of  the  British  Museum. 
The  title  of  one  of  Gregorio  dc  Mouilla's  books  is  given  tielow. 

To  a  furtlicr  si-lcctiou  of  Timucua  texia  I  premise  here  a  few  notes  of 
historical  mid  lint;uislic  imiwri. 

Various    Notbs. 

1.  Although  the  people  and  language  of  which  we  treat  is  geaeially  called 
TiiaHgTiaiui,  I  have  preferred  the  simple  form  of  Timueua,  by  which  term 
the  tribe  seems  to  be  characterized  as  the  ruling  or  most  powerful  portion  of 
the  entire  oligarchic  commonwealth.  Timuiiuana  is  only  the  Spanish  ad- 
jtctint  of  the  noun  uliinogwi  or  alimoge,  and  occurs  in  "lengua  timucuana, 
provincia  timuiiuaua,"  while  Pareja  and  the  historians  always  give  Timo- 
qua,  Timuca  or  Timucua,  as  the  real  name  of  the  district  and  tribe.  The 
French  formed  their  "  Thimagona  "  from  the  Spanish  adjective. 

1.  Mr.  Buckingham  Smith,  in  a  manuscript  note,  gives  the  following 
about  the  ureit  of  the  Timucua  langunga : 

"TlielimlLs  within  which  tlic  language  of  the  Atimuqua  was  spoken 
can  be  stated  only  In  general  outline.  On  the  north  the  boundary  was  not 
distant  from  the  river  Saint  Mary's,  on  the  west  the  river  Auslle  and  the 
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Gulf  of  Mexico  limited  it,  and  with  some  irregularity  it  extended  nearly 
to  Tampa  Bay ;  on  the  east  the  boundary  was  the  ocean,  whence  it  fol- 
lowed the  shore  line  to  the  northward  above  the  nearest  limit  of  Georgia. 
The  exception  to  this  circumference  was  the  territory  lying  east  of  the  St. 
John's  river,  beginning  about  eighty  miles  from  its  mouth  and  approach- 
ing near  the  river  Muyaimi ;  this  section  was  occupied  by  a  separate  peo- 
ple, the  Aisa." 

To  this  description  of  the  area,  which  is  perhaps  not  far  from  the  truth, 
I  would  add  the  fact,  that  the  name  Ibitachuco,  given  in  my  Arst  article  as 
the  name  of  an  Apalache  place,  is  taken  from  the  Timucua  language  and 
means  "Black  Lake.'* 

3.  The  system  and  terminology  of  Timucua  consanguinity  are  coinciding 
with  the  syptem  in  use  with  the  Pawnees,  as  delineated  by  Mr.  Lewis  H. 
Morgan  (Consanguinity,  pages  106,  245).  An>ong  the  texts  given  below, 
those  on  Timucua  lineages  and  their  terms  of  kinship  will  be  of  the  high- 
^t  interest.  In  the  selection  of  linguistic  specimens  I  was  careful  to  pick 
>ut  such  as  contained  none  or  few  abstract  ideas,  for  concrete  terms  are  of 
^eater  help  in  the  elementary  study  of  a  tongue  than  abstractions.  The 
status  of  the  texts  requires  a  critical,  sifting  treatment,  and  to  this  circum- 
itance  is  attributable  the  paucity  of  the  specimens  here  offered. 

4.  The  principal  difficulty  in  acquiring  the  Timucua  idiom  is  the  same 
which  we  have  to  overcome  in  the  Maskoke  dialects  and  in  other  South- 
eastern languages.  It  is  the  multiplicity  of  the  suffixed  pronouns  and  ad- 
verbial particles,  their  combinations  and  various  uses.  These  pronouns 
and  particles,  which  Rev.  Cyrus  Byington  has  in  the  Cha'hta  called  article- 
pronouns,  are  not,  as  they  are  there,  parceled  up  into  simple  vowels  and 
consonants,  but  according  to  the  phonetic  rules  of  Timucua  generally  form 
a  whole  syllable.  But  the  vowels  in  them  constantly  change  and,  less  fre- 
quently, the  consonants.  This  renders  ihcui  and  their  combinations  of  diffi- 
cult identification  ;  but  to  disentanglcand  clearly  understand  the  texts,  this 
obstacle  has  to  be  surmounted. 

Pbdigrees  and  Toxemic  Descendencies  op  the  Timucua. 

In  reading  Pareja's  catalogues  of  the  families  and  totems  of  this  Floridian 
people,  the  exclusiveness  and  aristocratic  character  of  the  European  chiv- 
alry with  its  picturesque  heraldry,  spontaneously  suggests  itself  for  com- 
parison. The  prohibition  of  intermarriage  between  certain  lineages  finds 
many  analogies  among  the  customs  of  North  American  and  foreign  tribes. 
We  cannot  always  conclude  from  similar  facts,  that  the  subjection  of  vari- 
ous tribes,  which  were  incorporated  into  the  nation,  was  the  cause  of  this 
prohibition;  here  it  is  certainly  more  admissible  to  imagine,  that  endo- 
gpamic  marriage  had  prevailed  in  the  nation  from  pre-historic  epochs  down 
\o  Pareja's  time. 

In  Father  Pareja's  writings  the  interesting  catalogue  of  tribal  Imeages 
bilows  the  enumeration  of  relationships  given  in  my  form<>r  article,  page 
9,  and  then  he  continues : 
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(Fint  Catechism ;  sheet  I.) 

There  are  many  other  terms  for  degrees  of  kinship,  too  prolix  to  ' 
given  here,  and  I  therefore  mention  only  the  most  important    In  the  f< 
lowing  lines  I  will  mention  some  of  the  principal  lineages  foond  in  ewtc 
part  and  province  of  the  country,  though  sometimes  oocarring  in  a 
ent  shape,  and  I  begin  with  the  pedigrees  of  the  upper  chieft  and  i\ 
progeny.  

The  upper  chiefs  (caciques),  to  whom  other  chiefr  are  sobject^  are  oslk^^^  ^ 
ano  parucuBi  holata  ieo  {or:  oUiio  aeo,  or:  uUnama).  From  this  ilii^  ^"" 
comes  a  councillor,  who  leads  the  chief  by  the  hand,  and  whose  title  £  ^ 
inihama.  From  him  comes  another  clam,  that  of  the  anaeotima; 
cacique  seeks  the  advice  of  these  second  councUlon,  when  he  does  not 
quire  that  of  the  inihama*  Another  caste  descends  from  the  anaeoHma 
it  is  that  of  the  second  anac4>tima,  and  from  these  the  ttflaiamA  derive 
selves.  Another  class  (of  councillors)  usually  aooompanies  the  imOkm,  wh^ 
forms  the  first  degree  after  the  head-chief;  this  class  fk  the  ibOan^ 
From  the  ibiUino  a  line  proceeds,  tliat  affords  ooundllors ;  this  Hue  is 
toponole,  and  from  them  spring  the  ibiehara. 

From  the  last  named  proceed  the  amaiaehini,  and  the  last  lineage  thatP^ 
traces  its  origin  to  the  head  chief,  is  itorimitono,  to  which  little  respect 
paid.   But  all  the  other  classes,  mentioned  before  this  last*  axe  held  in  high 
consideration ;  they  do  not  intermarry  among  themselves*  and  alHuragh 
they  are  now  Christians,  they  remain  observers  of  theee  caste-distinctions 
and  family  pedigrees. 

Of  a  flirtlier  line  derived  from  the  upper  chief  all  members  call  and  con- 
sider each  other  as  "  cousins.*'  This  is  the  line  of4he  White  Deer,  hoiu>$o 
nayo.  In  the  provinces  of  the  •*  Fresh  Water  "  and  Potano,  all  these  line- 
ages emanatin*:  from  tlie  chief  ai*e  termed  people  of  the  Great  Deer,  qui- 
biro  ano.  Families  sprung  from  former  chiefs  are  :  oyoranofiyo  chuluquHa 
oconi,  (orsimpl}')  oyolano, 

Tlie  lower  pedigrees  of  the  common  people  are :  the  *'  Dirt  (or  Earth) 
IKjdigree,"  utihtt»oini  euatiql;  the  Fish  pedigree,  euyuhasomif  and  its  pro- 
geny, called  cuyuhasomi  aroqui,  cuyuhasomiele,  while  its  progenitors  are 
termed  tucunubahi,  iri/tibano,  apichi. 

Another  stnmge  lineage  is  that  of  the  Buzzard,  apohola;  from  it  descend 
tliosc  of  the  nuculaka,  iiucula/iaquo,  nucula-haruquu  chorofa,  u»inaea, 
ayahanittinoy  napoya,  amacahuri,  ha-uenayOy  amusaya.  These  lineages 
all  derive  themselves  from  the  apoliola  and  do  not  intermarry. 

Still  anotlier  pedigree  is  that  of  the  chulufichi;  from  it  is  derived  the 
arahasomi  or  Bear  pedigree,  the  habaehaea  and  others,  proceeding  from 
this  last. 

Frcmi  the  ncheha  derives  itself  the  Lion  family  or  hiyaraba,  the  Par- 
tridge line  or  eayahasomi,  and  others,  as  the  efaea,  hobatine  quoii,  ehektlu. 
In  some  districts  these  lineages  are  of  low  degree,  while  in  otheis  they 
rank  among  the  first,  and  since  it  would  be  mere  loss  of  time  to  give  more, 
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the  above  may  suflBce.  These  latter  castes  already  prize  much  higher  the 
names  and  pedigrees  of  Christianity,  for  the  divine  glory  descends  on 
them,  when  they  receive  their  names  at  tlie  baptismal  font. 

Terms  of  Relationship  used  indifferently  by  Males  and  Females. 

(First  Catechism,  from  page  G,  iii  verso,  to  page  G,  V  recto.) 

Father  and  mother  in  speaking  to  their  son  say  cTiirwo  viro,  ahono  viro 
and  to  their  daughter,  chirico  nia,  ahono  nia.  Uncle  and  aunt  address 
their  nephews  and  nieces  by  the  same  terms,  as  if  tliey  were  their  own 
children.     The  true  terms  for  nephew  and  niece  I  have  given  above. 

The  one  who  procreated  me.  ni  siqisama  ;  my  father,  iiina.  After  his 
death  they  do  not  call  my  father  itina,  but  they  say :  the  (me  who  pro- 
created me,  or  from  whom  I  came,  wMiich  is  siqiTiona.  A  father  deprived 
of  his  children  by  their  death,  naribua-pacano. 

Thy  father  itaye,  his  father  oqe  itimima,  our  father,  itinica,  itinieale,  iti- 
nicano,  itimtle;  your  father  itayaque,  their  &ther  oqecare  itimitilama ; 
itimilemala. 

My  stepfather  itorana  or  itorina,  thy  stepfather  itoraye,  his  stepfather 
iiorifnifna;  our  stepfather,  or :  he  is  our  stepfather  itorinira,  iiorinicaU, 
Uorinicano;  your  stepfather,  or:  he  is  your  stepfather  it&rayaque ;  their 
stepfather,  or:  he  is  their  stepfather  itorimitilama,  itoramtUmala.  The 
second  stepfather  (padrasto  de  los  dedos  que  en  latin  se  llama  reduhm)  hxie 
npirCf  or:  hue  anre. 

Mother  in  general  isn;  mother  of  children  living  ano-ulemama;  mother 
without  children  or  kradred  yaehe  pacano.  My  mother  f«on(/;  after  her 
death,  not  to  revive  the  painful  memory  of  it,  they  do  not  use  this  term, 
but  say :  she  that  gave  me  milk,  or  she  that  was  my  breast,  iquinena  ;  she 
that  w^as  thy  breast,  iquineye.  She  being  present,  or  at  seeing  her  approach, 
they  say:  is  she  thy  mother?  hay  a?  or:  isayente?  Did  thy  mother  do 
this  or  that?  isayesa  (for :  'Msaye  isa")?  Does  thy  mother  say  this  or 
that?  isayeste?    Thy  mother  does  not  wish,  isaye  iste. 

His  mother  isomima;  she  that  gave  him  milk  iquinemima.  Our  mother 
heca  uomile,  or :  heca  isonica;  she  that  gave  us  milk  iquinemile.  Your 
mother  Uayaqe;  she  that  gave  you  milk  iquineyaqe.  Their  mother  uomi- 
Hlama;  she  that  gave  them  milk  iquinemitilama. 

Grandfather,  stepfather,  godfather,  itora,  itori  elcai,  or :  paman.  My 
grandfather,  my  stepfather,  my  godfather  is  rendered  by  terms  similar 
to  those  given  above,  through  all  the  persons,  f.  i :  my  gmnd father  itorina, 
thy  grandfather  itoraye.  etc.  Great  grandfather  itora  naribua,  or:  eoe$a 
iiara,'  great-great  grandfather  itora mulu. 

Grandmother,  stepmother,  godmother,  nibira;  great  grandmother  wi6»>a- 
tfaehe,  i»ayache;  great-great  grandmother  nibirayaehemulu. 

Uncle  on  father's  side  itele;  thy  uncle,  or  mother's :  nebaye.  After  his 
demise,  the  niece  or  nephew  refer  to  him  only  by  the  term  naHbuana^ 
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"my  old  man,"  mid  s<i  ilo  ot  lie  re  In  speaking  to  ilicm.  UDdBormyiiPfl* 
Mima  nafiliaHi'i,  nebaa  ntbsmima.  Aunt  on  the  fulher'a aide,  nOia;  nofte^ 
inotlier'G.  inale;  raj  Aunt  nihina,  end  when  od  the  inothen'  »ide  unltM. 

After  the  muther's  death  Iter  child  calls  the  uncle  no  longer  lubina,  bisA 
'  by  the  term  grajidrttther,  ilora,  which  is  then  also  besti^wtMl  ua  the  lUbetf-  • 
After  the  father's  death  the  child  calls  the  aunt,  on  father's  aotl  on  nc^- 
Iher'H  Bide,  ni^iVa,  the  name  of  Ibe  Krandmother.  In  this  manner,  a  pe^^^' 
Bon  ignoring  the  death  of  eiLlici'  i>an'nt.  urten  understauils  that  the  ^ai^L 
piireul  is  spoken  of  iDSleed  of  llie  iwraon  that  is  meant. 

Futher-iu-law,  or  mother-in-law  :  ano  natiinita;  together  they  are  allti   *^ 
ami  ruuimitaeAiqtie,     Son-in-kn  :  y  son-in-law  Tuui/ut,  Ihy  B(iD-ii^» 

law  naiii/e,  hia  son-in-law  naiimi.  r  suQ-in-law  tiatinlta,  our  mo^^^ 

ia\avi  riiiHmilt  atrema,  your  son  U  naye.  yon  r  sons- in -law  wariya^^. 

tbeir  «)n-in-)AW  iianmiUiama ;   dmij        r-inOaw  nvbo  ;  fitUiflr-loUw  i^^ 
motherin-law  ano  naiimitama. 

Should  thn  father  die,  the  child  ei  o  call  the  mother  by  her  pp^^ 
nsme  of  i»ona.  but  calls  her  gran^muiui'r  nibira,  and  if  the  lnulb«r  dir:— 
the  child  calls  the  father  no  longer  itina.  but  grandfather,  iti>r.i.  and  tb^ 
uncle  nn  the  father's  side  it  also  calls  ilara.  On  the  death  tiflhe  hiutiamlv 
wife,  OTof  n  relative,  the  parent  calls  the  children  piligua,  and  tliey  uana^ 
themselves  ceme  to  caII  each  other  ae  fomierly.  but  saf  piliqtia  or  Mint. 

The  RoiiB  of  brolher  and  uf  sUter  call  the  children  of  their  uncle  jiiitu- 
&nd  hlB  children  ctill  Ihme  of  his  sister  ama,  tgela  or  aruqut,  the  torm  fur- 
second  cousins,  who  arc  also  called  cousins,  qi»oUmi. 

Tkrms  ov  Recatio^hhii'  tiskd  bt  Ualrs  oklv. 

(First  Catechism,  flrst  pages  of  sheet  H.) 

My  child  (son  or  daughter!  qiemi;  my  elder  child  qiaaa  mUa;  inter ' 
mediate  cliild  pofaiioqiia;  my  younger  child  fu^'ini'ma;  last  child  guiaa- 
eoli.  my  last-liorn  child  quiaai  eoeoni;  the  very  last  child  (el  hijo,  It  hij* 
que  sale  a  las  liezcs)  iiicora,  Uinahumtt. 

For  all  this  another  mode  of  expression  exists,  that  is  more  used  ia  <li^ 
interior,  as  follows : 

My  son,  ahono  viro;  ray  daughter,  ahoiut  nia;  my  elder  son,  ahoiw  nV 
minHima;  my  elder  d;tui;htcr,  iihono  ni-i  misama;  my  intermediate  md. 
ahono  rifi  pacitnoqua;  my  intermcUlnIc  daughter,  ahono  nia paeaiuq'''' •' 
my  younger  daughter,  ahiino  niii  qnianim-i;  my  last  soti,  nAono  n'ro  iitiw- 
eoli,  or  :  'ih-inn  riro  guiani  eoeoina;  ray  last  daughter,  ahono  n«i  int"'* 
eoti,  or :  h/iohfj  nin  qiiinni  eoi-oma;  ray  very  last  son,  ahoao  tiro  itire'^ 
ahnno  fliiricn.  ahoao  ehirico  ininnhomii, 

Daii.irhk-r  in-law  (this  is  used  liy  both  sexes)  ituban;  my  dsughler-ii- 
law  nnbit'ini;  she  tvills  her  father  and  rainhcrln-law  nuftunniJuM,!)': 
nia'ibemil'iiii'i.     Bri>ther-in-1aw  ynme,  in  the  Timuqua  province  tbejKf ' 
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yiiittiincAu,  or:  •/amenfliu.  TJic  liiisljnnil  snys  to  his  Bisl^r-in-lnw  yaffil- 
Tuilama,  fhe  Hiys  to  liim  hifiiniMma,  my  lirotlicr>iii-liiw. 

BldiT  bn>tJicr  nih't  or :  hiota.  Wli^n  cYiivfs  are  brollii'rs  or  uiiiml  iu 
flower,  ki  eqtuilixe  their  considumtloD  they  are  called  or  mil  each  other  hy 
this  term  hwna.  The  ehler  brother  calls  the  younger  brother  and  the 
youuger  lUter  umi'fa,  amitina.  or :  yaeha,  ijuiuniina,  and  hU  elder  aislor  lie 
oiUb  i^aeAa  mit".  Should  the  younger  brother  die,  the  elder  never  «ayB 
that  he  is  dead,  and  nuver  calls  him.  as  formerly,  amita  or  amitina,  but 
spnUts  of  him  ns  yubuarihaiui  "  he  that  wns  born  after  my  younger  broth- 
or;"  and  when  the  elder  brother  is  deml,  the  younger  names  him  no 
lunger  hiona  nor  nilta,  hut  only  ana  ecof/aiia. 

or  twins,  boy  and  girl,  tlie  male  is  cnlled  earn  amitimale,  "  brother  horn 
at  a  lime  with  a  sisler  :"  tlie  Temule  Is  called  mm  ,v«eAiu>a{«,  "  she  llint  was 
bom  with  a  brother." 

Hy  male  or  female  cousin  (spcjikiug  to  males)  eitnina;  thy  cousin  canaye, 
his  cousin  eonimima,  our  cousin  eoainiea,  eonimiU.  your  eoosin  eonayaqt, 
tlieir  cousin  00ui'n)/t'lanM.  My  male  or  female  cousin  (speatcing  to  female*) 
tbona,  tbuona;  Iby  cousin  ebaya,  eb-aoia,  her  cousin  tbaomima. 

The  consin  calls  the  wife  of  his  ancle  ntbapatamC.  terapataaii.  itorapa- 
tami,  tnUnaur:  tateitada  giiolimi.  Of  the  sons  of  two  brolhera,  those  of 
the  younger  call  the  uncle  the  same  as  if  he  were  their  father,  ite  jaifo, 
IboM  of  the  elder  uill  Ibe  uncle,  who  U  the  younger  of  the  brothers,  ilt 
^iani;  otlierniae  the  tmele  of  either  is  ciLlled  hy  them  iteU.  The  suns  of 
thwe  brotlieis,  although  tht^ybe.seccind  cousins,  call  each  other  "brothers," 
obat^rving  the  fbregoing  nomenclature,  and  the  daughters  of  those  bmihers 
call  the  elder  cousins  gaclia,_  the  youn);er  iinii'tu,  amitiiut.  and  also  by  the 
terms  given  above.  The  common  people  call  these  cliildrcn  of  brotliere, 
when  male:  "brothers,"  "bom  togeiher;"  viro  amitimale  »iqt,  or 
"reared  together,"  riro  nmitimalt  poeha;  and  when  male  nnd  female,  they 
Are  called  yacMmalt.  When  two  brothers  marry  two  sisters,  thoy  each 
nil  the  other  tafl.  Ihe  term  for  brother-in-law  and  sisler-in-law,  and  should 
the  men  not  be  of  kin  they  are  called  yanM,  "married  to  myslstor/'or 
ifutHn^no.  "married  to  the  sister  of  my  wife."  The  children  of  different 
f^ers  by  the  same  mother  are  called  ano  n«m^quareqe  tiqe;  if  male,  viro 
ntnoquiirtge  tiqt,  if  female  nia  Minoqwtreqe  ■uletai. 
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(First  Catechism,   sheet  H.) 


Hy  child  (son  or  dakighlor)  nlena.  Is  it  thy  child!  nlayaf  It  is  her 
cUId,  ultmHa.  Is  It  her  child?  uUmimat  The  child  of  Maria,  M-iria 
nkthima;  the  son  of  Maria,  Marin  ulemila.  It  is  our  child  uUnieii  or  itU- 
mili;  your  child  ut<yaf«;  ihuir  child  aUmiliUtma,  Tlie  children  of  Anna, 
Ai»a  vl*mif«r4 ;  my  elder  child  uUnamitn;  my  second  child  ulsnopaaa- 


;  my  yonn^cr  pliild  iidriia  jttiVininm;  ihe  fourtli  cbild  juwrni  f*'^^  '*" 
tcma;  my  rery  last  r:liil<l  //tih.ieoU  or  inieora. 

The  aloce  calb  tliu  liUEbund  of  lier  aunl  iterit,  "  gmndraUier. "  STK-^My 
brother'!  wife  niqtiix'i;  slic  cnlU  Llie  sister  oriier  hualnind  »V  ^^nmitartc*'-*^*"'' 
ud  the  brother  tafimilana,  nt  lafimftama. 

Hy  elder  brother  jioj/na  miioma.  my  yonnger  brother  poyna  guiaAimm^'^  ^ii; 
lay  elder  sister  fU'AnHo,  my  younger  sisler  'iniilina,  atnita  oroto;  ia  Potaa  s^:^  ''"' 
%a&  IcaS  eAvn'flta  is  used  insrcail :  amita  ehirima,  amilii  eMriee.  In  Timociv  .mno- 
qoft  the  women  ny  to  thoir  aislers.  und  the  mi>n  to  tljeir  brothere  'naim:^-'^^'^ 
Mitina;  and  when  the  younger  spinlc  nf  the  older  brotUers  Uiey  employ *=*o_» 
the  terms  used  hen?  by  the  cooei  people  :  Mom,  niha. 

My  last  sister  yubuiifolima,  my  nuut,  sister  oT  my  mother  UaU;  the  aiasB  *^ 
ter  of  my  flither  nJbina;  my  nepbew  on  brother's  side  Mioiui,  on  tisterV ""  ~''' 
aide  ul«n<r,  the  aamii  us  "my  iiwn  chiid."  Is  it  lliy  nephew  or  niece"  *^' 
ebogat  WheDanejibuw  on  iho  brother's uide dies,  heisallwl  omfano,  am-— ^' 
ttatM,  and  not  tbona;  but  if  Uic  dei'easeji  be  of  the  siatur'e  side,  he  i^**  ** 
called  ano  nikanibimri  or  :  agmanUtniea;  and  if  any  child  of  liis  die  tbe^^  -*^ 
deceased  is  called  ano  nikmttma  or;  aDm/intana.  The  mules  likewine^^-** 
apply  this  term  ayninnt'inu.  bsiho  uh  tlio  femaita,  lo  n  dcc>siai:d  near  rein —  ■*" 
Uto  whom  they  dehrlj  lnvi'il  ;  nml  if  Ik-  almiild  bo  a  diitl',  bii  tn  iwlk-J  liy^'-JO' 
eTerylxidy  aymantno  n«l8t«ma. 

Uy  daaghter-to-law  nufruonay  a  danghter-in-law  ealli  fa«r  luMbutd's  <^^* 
fkther  and  mother  nubvoraitana  or;  nt  nubuomtlofita.     Son-in-law  or      *" 
daughter-in-law  qiiUotina;  the  stepmother  calls  him  or  her  ulsna,  "my     "■^« 
child."    The  liuslmnd  of  a  woman's  cousin  is  called  by  her  nan,  "son-io-      -^'\ 
law,"  the  wife  is  called  equally  by  both  seues  naSuo,  "daughter-in-law." 
The  children  of  siBters  are  called  brothers  and  siBiers,  in  observance  of  the        '^^ 
nomenclature  above  given.     Children  of  the  younger  aislers  call  their  sunt         "^ 
i«a  miia,  "elder  mother,"  and  children  of  lUe  elder  sisters  call  their  aunt         _^ 
"younger  mother,"   Uit  quianima.     The  woman  calls  all  the  children  of 
her  sister  alike,'«fona,  and  the  brother  calls  them  conina.     If  they  are 
sisters,  they  call  the  children  of  their  uncle  enoTia,  and  his  children  call  her 
nothing  less  than  "mother  ;"  but  if  the  children  of  the  sister  be  male  they 
call  the  ciiiidren  of  their  uncle  quuaic,  viz.:  "my  children,"  although  they 
are  cousins.     The  children  of  the  brother  call  the  children  of  their  aunt 
ama  or  eqaeta,  although  they  are  Srst  cousins     The  aunt  or  uncle,  the 
father  or  luoiberof  tlie  nephuwor  niece  being  dead,  these  are  called  pitt'jua 
only,  which  term  is  used  by  others  towai-ds  those  who  are  without  any  re- 
lative, or  have  neither  father  nor  mother.  And  the  son  of  the  brother  calls 
his  aunt  aibina;  the  nephew  on  the  mother's  side  calls  his  uncle  iMie, 
i$aUna,  "my  new  mother,  or  aunt,"     Those  who  are  of  the  same  house, 
lineage,  or  parent  by  the  female  side  are  called  aaa  qaelana  or  anona,  "my 
relative." 

When  the  wife  dies,  the  surviving  husband  says  :  "  my  Are  ia  nut "  tua 
nt  tinwiema:  "  he  is  dead  who  sat  near  me,"  xiquaU  lUbudno  niroeotmua. 
If  a  woman's  brother  die,  she  says :  ana 


I  lost:"  and  if  a  sislcr  ilii 
pcrsDiial  friend,  llint  died." 
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^^COMFREHENSIVK   TkHMS   Of    RULATlONflatP,  USKn    BV    BOTH   3BXB8. 

^^H  (First  Catccbiem  ;  Elietl  H  ;  |iage  V  verso.) 

^^^le  great- grand  fat  lier  and  the  great-grandson,  itara  itaribua  muulmaU; 
tbegrcat'gmtidaoiiand  tiic  great- graud  tut  lie  r  qUitomalt.  TLo  grandfather 
And  till'  grandson  UorimaU,  \)\e  graad»ou  and  the  grandfather  quinitomaU. 
Husband  and  wife  or  wife  and  husband,  or  mule  and  female  of  any  de- 
taijfXiaa  inihimaUitacamait;  this  latter  is  not,  applied  to  beasts,  however. 
Fktber  and  sod  itimaU.  aon  and  lather  qimiile,  liqiaontaU.  Mother  and 
iliiughter  itomaU,  daughter  and  mother  ttlemale.  Uncle  and  nephew 
itrUmaU,  nephew  and  uncle  gitmaU,  same  as  "son  and  father;"  uticle 
and  nephew  iUniiomaU,  wlicn  tlie  uncle  la  the  elder  brotlier  of  the 
iM|ihow'fl  father.     Sister  and  brothi^r  yaehimaU;  brother  and  sii 
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(Follows  the  series  given  in  flrst  article,  (lagc  7.) 


(First  Caleeliism.  sheet  A.  page  ilii. ) 


I 


My  son,  are  yon  li  ChristianT 

Xo,  I  am  not  a  Christian,  my 
Padn-! 

My  son,  what  is  it  then  you  want 
nnd  reqiilreT 

I  want  to  iNi  n  Clirisiian, 

Do  you  come  with  llie  real  defilre 
of  beiximinga  Christian  V 

Yoa,  I  come  here  truly  desiring 
iii>  be  such). 

Hiiw  du  you  wish  to  lie  eallLil  v 


t  want  to  be  called  Peter. 

I  wiuit  tu  bi'  calle<l  Mary, 

WhM  do  you  request  of  ilie 
Church  ? 

I  request  (of  it  l  the  licllef  in  Jesus 
^lirist.  (that  i»)  to  Iwlieve  truly  iu 
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Qnii^na,  hnchiboDoco  chi  mante, 
haebibueno  lapuaie  chot 

Chrietianolesiro  ni  nianlela. 

Nocomicoco  (!hriaiiaiioleqi  manta 
pona  eho  ? 

0,  nocomicoco  manda  nl  ponola. 

Visamano  hachamiienoluslro  chl 
mnnieT 

Pedro  muennlrsiro  ni  inaatela. 

Maria  uiuenoicsiro  ni  inan1«1a. 

Igksiauia  ImcUibonoco  iapueste 
cho  T 

Fumcinoma  Jesu  Christo,  Dioa 
nocoml  hohouo  acoma,  lapuatnla. 


To  give  mo  ilie  eTerlnBting  life. 
This  bflitf,  to  belitvt-   truly 
God,  il  will  givu  you  I 


Biiliinu  Dnncniinia  Doholiaaela. 
C'aqi  Fcmimo,  Diosi  bohun 
mik,  iLchibucno  cbo  liohaae  1 


lNTERItOClA.TOBT  BEFORE    BaPTIKIKB   INFANTS. 


(First  ratcchiam,  |)age  before  sheet  F.) 

I.   One  Infiiiit  only  to  be  Baptized. 


Whatdo  jou  bring  into  this  Hokiee 
of  God,  inlo  Ohurcb,  a  malu  or  n 
Tamale  In  ran  I? 

I  bring  u  nulo  infant  I 

I  bring  a  femulu  infant  I 

What  does  il  require  to  be? 

It  wonts  to  be  a  Christinu. 

Bj  nbnt  name  ia  it  to  be  called  1 

What  does  ii  request  of  the  Holy 
Churclj? 

It  requests  the  belief  in  Ood. 

Wliich  licliL'f  in  Ood  will  (the 
Church)  give  to  it? 

It  haB  to  give  to  it  everlasting  life. 


i  Diosi  pabama.  IglealatecrT^a'*. 

lucneco  uquala    pona  chi  ^^1 

I)  iiiama? 

ilcqc  iiquBta  puenonicola  I 

eqc  uquata  ptienwnicala  I 

hikijuene  Biro  manie? 

Islianolesiro  maatela. 

manu  linchamuenijlchaiie ! 

::Ia    I<{leaianui    hucliibono  '*' 

lono  Dios  bohonoma  lapuste^ — ^  .* 
i'emuno   Diosi   bohonoma  bac^^^^ ' 
bonoco  obohaueT 
Balunu  nanemima  obohauela. 


II.  Seneral  Infante,  Mate  and  Female,  to  be  Baptited. 

Do  you   bring  into  this  bouee  of  Caqi  Diosi  pahama.  Igleaialenu- 

Qod,  into  Church,  male  or  female  hachaqucne    careco    uquata    puei 

infautB?  cbica,  virocarema,  nUc&remaT 

I  bring  male  and  fumitle  infants.  Viro  nlaqaene  care  uquatA  puenc 

Wiiat  do  tbey  require  lobe?  Hachaquene airo  mantamaT 

They  want  to  l>e  Christians.  Chriatianolesiro  manlamala. 

By  what   name  arc   they  to  be  Visama  hacbamueno  mobaueT 
called! 

Wliat  do  tbey  request  of  the  Holy  Sancta  Igledama  hacblbono  laput 

Church?  tama! 

They  request  the  belief  in  God.  FSmueno  Dloei  bohonoma  tapusti 

Wbicli  belief  in  God  will    (the  F^mano  Dioai  bohonoma  btcbi 

Church}  give  them  1  buenoco  ohobohaue  ? 

It  has  to  give  them  everlasting  Balu  nanemima  obohauela. 
life. 
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Confessional  Intbbrooatories. 
(Confessionario,  pages  198  r.,  208  v.,  209  r.) 


Did  you  cease  fasting  on  the  regu- 
lar fasting  days? 

Did  you  eat  meat  on  days  when 
it  is  prohibited  ? 

How  many  times  a  day  ? 

For  eating  or  drinking  to  excess 
did  you  get  unwell  ? 

Did  you  inebriate  yourself  by 
drinking  to  excess  ? 

Without  feeling  hunger  (or  thirst) 
did  you  eat  or  drink  to  excess  ? 

Have  you  murdered  anybody? 

Did  you  desire  anybody's  death  ? 
*  Hare  you  beaten  anybody  with  a 
stick? 

Have  you  loathed  anybody  ? 

Did  you  counteract  anybody's  in- 
terests ? 

Had  you  a  grudge  against  any  one, 
or  did  you  persecute  him  ? 

How  often  did  you  do  this  ? 

Did  you  scoff  anybody  by  making 
him  the  object  of  derision  ? 

Did  you  insult  anybody  by  call- 
ing him  a  sodomite  ? 

On  last  Lent  did  you  confess  ? 

Have  you  not  loved  God  ? 
When  somebody  was  crazed,  did 
you  believe  what  he  said  ? 

(Confessionario, 

Do  you  believe  firmly  in  the  Lord, 
in  all  the  articles  of  God's  faith,  and 
in  the  supreme  law  ? 

Do  you  love  God  more  than  any- 
thing else  ? 

Against  the  law  of  God  did  you 
proffer  curses  or  evil  words  ? 

Have  you  father  and  mother  ? 


Itorino-lehaue  equelacoma  itori- 
noma  hanibicho  ? 

Soba  heno-lehaueti  equelaco  so- 
baebi  cho"? 

Equela  yahaheno  chuqua? 

Hono  beta  nacuta  na  inibitisote 
chiqua  Iqilabosobi  ? 

Hachibueno  lehemosico  heta  ucuta 
na  inibitisota  mosotabocobi  cho? 

Manlnoticote  heta  ucuta  ebele- 
casota  mosobi  cho  ? 

Anoco  iquenibi  cho? 

Anoco  nihihero  manibi  cho  ? 

Anoco  abotobi  cho  ? 

Anoco  putuobobi  cho  ? 
Anoco  namoyo  cosinibi  cho? 

Anoco  naenamiro  mosota  alihota 
mosobi  cho  ? 

Chuqua  lehaue  chuquosa  cho  ? 

Anoco  una  nantereqe  matita  istico 
hiobobi  cho  ? 

Anoco  iquitimosota  matita  pora- 
nacu  yubanala  mueno-leheco  mo- 
nobi  cho? 

Cuaresma  yoquana  pirama  orobi- 
nibi  cho  ? 

Diosi  hubuasotanatila  ? 

Isucu  echa  hebuatema  nocomile 
manda  bohobi  cho  ? 

pages  205-207.) 

Nocomicoco  atichicoloye  atimoqua, 
ciimenabacatn  Diosima  bohacocoleta, 
naqua  mine  hebuano  cumelenima 
bohote  cho  ? 

Hachibueno  inemi  ofuenomaDio- 
simaqua  hubasote  cho? 

Diosi  hebuano  nemoquamima 
cmoqua  ecata  istico  hebuata,  mane 
manemati,  hebuabi  cho  ? 

Itimi  isomiquene  chi  nahe  ? 


GatsohetJ 
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Did  you  wrangle  with  yourfathert 
Did  you  beat  your  motlier  with  a 

Btick  ? 
Hare  you  abused  them  by  evil 

words? 


Iteye  icasinibi  choT 
Isaye  abotobobi  choT 

Iquitimoni  hemosi  na  hebaasibo^ 
na  istico  hiobota  xnoeobi  choT 


Questions  to  Sobcebebs  akd  Hbbb-Doctobs. 
(Confessionario,  pages  181  and  810.) 

Holabaca  qibema  itnhnbi  choT 


Have  you  prayed  over  the  new 
maize? 

Did  you  see  through  the  sorcerer's 
tricks  if  war  is  to  come  on  ? 

In  which  way,  and  by  means  of 
which  herb  do  you  do  tliis  ? 

Did  you  search  any  object  lost  by 
the  Demon's  artifice  ? 


Iri  imetaheco  manta  yalaoota  e: 
mibi  chof 

NaqaoBtanaye,    nie    cbaqnene^^''^ 
isotana  hiabote  chot 

Hachibueno  chebeqe  hiti  iw>ni 
isota  yalacobi  choT 

Hachibueno  chebuamano  lioch: 


What  you  are  doing  to  make  re- 
appear what  is  lost  and  that  you  say:  nacu   china    hiaboheleqete 
"  it  is  here,  or  it  is  in  such  a  spot,  chajo  staqe  qebeta  fateno  mo 
or  he  stole  it?"  all  this  the  Demon  chistela,  qebeta  uqoateno;  motaq 
tells  you  in  order  to  get  hold  of  your  chistela  mine  hitimano,  naquosteqn 
soul ;  do  not  believe  in  him,  let  it  atichiooloye  uquasiro  manda  iaotel 


je 


go,  for  ibis  is  a  great  sin. 

Did  you  produce  niin  ? 

If  Goil  will  not,  it  will  not  rain, 
whatever  you  may  do. 

Stop  doing  this,  for  it  is  a  great 
sin. 

Are  you  a  herb-doctor  V 


bohosetiquani   hache,  naquosatiqus 
inti  acola. 

Uquisa  hibuabi  cho  ? 

Uquisono  manta  itufa  cocolenocot* 
Diosima  manetileqc  uquUieleqetc. 

Haniha    chcnaqua    inti    acolcqe 
chisisotanano. 

Chi  isucu? 

Ano  orobonoma  hachi pacha  nahu 


te 


Did  you  cure  anybody  imperfectly 

in  order  to  make  him  come  back  to  mequana  anoco  orobobi  cho? 
you,  that  he  may  reward  you  better? 

Did  you  cure  anybody  with  the  Aribua     orobotanaye     iquilalwno^"^ 

prayer    and    incantations    of    the  eyo-leheco  ituhuta  polesibi  cho? 
Devil? 

Did  you  bewitch  anybody?  Anoco  orobasobi  cho? 

Chikfs  and  others  Admonished  against  Witchcraft. 

(Confessionario,  page  130  v.,  etc  ) 

Do  not  believe  or  trust  in  any  Caqi    ituhunuma    hiti    hebuano- 

manner,  that  you  have  to  hunt  with  mano  hanta,  acu  caqi  iuino  istico 

the  aid  of  Demon's  prayer,  unless  he  carema    hanta    chale  caqua    quoso 

j)rays  the  prayeis  of  God  ;  and  when  hache  caqi  anopira  cumeleta  na  inc 

G(kI  is  served  according  to  his  will,  toomama     iquimilcqe     iquentahulc 

you  shall  hunt  the  game  ;  you  can  manda  bohatiqua  ni  hache  Diosima- 


ju- 
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hunt  after  having  relinquished  the  riqena  chi  iquenta-hauela  Dios  itu- 

ceremony  of  the  Demon,   commit-  hunuma  ituhunulebila. 
ting  (the  chase)  to  God. 

After  being  cured  by  the  doctor  Iquilabo  chique  isucuma  chorobo- 

and  having  become  reconvalesceut,  tequa  chibaleqe,  chi  isuqustanimano 

did  you  prepare  food  ofa  sort  of  cakes  bono    inonta    pesolo-leheco,    hola- 

or  fritters  (**de  tortas  6  gacha '*)  qitiuo-leheco,  nachiqisi  chiqe  mine 

or  of  other   things  and    did    you  usucumano     anobc-lehaue    yanacu 

halloo  to  the  doctor  "  that  he  cured  iqilabonoma  acuna    liacu  niqilabo- 

you,"  supposing  iliat  if  you  did  not  hauelc  manda  mota  bohobi  cho? 
do  so,  the  disease  would  reappear  ? 

Did  you  order  that  tlie  bones  of  Hachipile    uquestanayo     yabima 

the  game  must  not  he  thrown  away,  ichuquinetiqua  nimaca,  uquesinoma 

unless  the  game  would  no  longer  ubua-liauctila  mota  bohota  mosobi 

enter  into  the  snare  or  trap,  but  that  clio  ? 
they  must  be   hung  up  or  placed 
upon  the  roof  of  tlie  house  (en  las 
palmas  de  la  casa)  ? 

Before  hunting  some  antelope  did  Nimota  uquata  ituhuta  honosoma 

you  take  the  antlers  of  another  ante-  cnesota  onaquosta,  ituhuta  iqucni- 

lope  and  pray  over  them  the  Demon's  hale  manda  bohobi  cho  ? 
prayers  ? 

You  must  abandon  with  the  force  Naquencle  andaqua  hebuano  hit! 
of  your  will  all  (pagan)  ceremonies,  hebuata  ano  iquiyaqc  ohotaui  mi- 
superstitions,  auguriums,  dreams,  chunu  hanta  hachibueno  ineco,  na- 
sortileges,  cursings,  maledictions,  liiheco  iseco,  nahilieco  mosileque, 
▼islons  and  lies,  for  all  these  things  hachi  ninasisala  manta,  yabisacatala 
have  been  taught  by  the  Devil,  who  manda,  bohonoma  bohatiqua,  nihi- 
18  the  father  and  root  of  the  lie,  to  qui  noleliecote  hachibono  carcsino 
your  ancestors  and  to  your  priests  ;  nayelebinaqeco  bohatiqua  nuraboqui 
and  after  you  have  rejected  all  these  maneti(iuanta  naquencma  nurabono 
things  by  the  force  of  your  will,  you  mulu  si(iiso8tema  hitimaiiantaqe  nu- 
must  embrace  the  law  of  God  and  rabouo  itimila  hitimano,  naciuencqe 
take  up  all  its  precepts.  nurabotemano     hitima     hebuutaqe 

isinola. 

All  of  it  must  be   believed  and  Acu  caqi  bohono-letahaue,  yaleno- 

obeerved.  Ictahaue, 

Queries  at  the  Nuptial  Ceusmont. 

(First  Cateqhism,  sheet  F,  imge  v.) 

(Priest. )  Maria  I  do  you  want  this  Maria,  ciwii  Pedro  iribotema  na- 

Pedro  for  your  legitimate  husband  quenihaue   cocomano  heca   isomile 

by  actual  declaration,  as  our  mother,  Sancta  Catholica  Apostolica  Iglesia 

the  Holy  Catholic  Apostolic  Roman  Romanoma  mautaqe  hebuano,  caqita 

Church,   requires  it,  and  will  you  isinoletemi  betalcqe  hlbuastak  moie 

decUre  it  by  saying  so?  cho? 

(Reply. )  Yes.  I  say  so.  O.  motala. 
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(Priesl.)  Do  you  ronsont  to  liiivc  Minete  ni 

ber  for  your  spouse  and  wU'ut  mote  cliol 

(Rc|ily.)  Yea,  I  consenL  O,  nioWlii. . 

(PriMl.)  Do  you  accept  biiu  iis  Hotoainla  iniflDnno  mnnu  Lil*"* 
yoar  promised  liusbund? 


(Reply,)  Yes,  I  ncce|>t  liiin. 


O,  liaboBOlala. 


Ebronidb  Punts  he  d  for  Hts  Cruelties. 


(Ciinfessioiiario,  page 
In  the  sea  at  Lynns,  on  tlie  Islund 
of  Biirbaria,  a  monk,  iirter  liavlng 
aaiA  the  morning  mlBsa,  penscircd  a 
rewel  whlcU  seemed  to  lly  rather 
titan  to  move  on  the  waters.  He 
heard  in  it  great  shouting  of  people; 
when  the  monk  inquired  whh  loud 
voice,  "wlio  tliey  were?"  a  voice 
replied  :  "Wo  are  demons,  and  we 
hold  on  board  of  this  vessel  Ebro- 
niuB,  llie  powerful  mayordomo  of 
the  roynl  house  of  Fnince,  and  we 
will  disembark  him,  and  throw  bim 
into  Vulcan's  furnace  (oUa),  and 
torture  him  there  forever  for  the 
wrongs  which  he  inflicl«U  to  thee 
and  to  others,  while  he  went  on 
without  being  sorry  for  it  and  show- 
ing no  mental  distress  nor  contrilioD 
about  his  deteslitbic  deeds."  The 
monk  noticed  the  hour  (of  this  oc- 
currencu)  ^d  afterwards  discovered 
with  entire  accuracy  (verdud)  thsl 
at  tlio  B&memoment  Ebronlus  would 
die  at  tlie  royal  court.  Ebronius 
banished  the  monk  upon  that  island 
and  ordered  one  of  his  eyes  to  he  cut 
out.  And  to  another  monk  he  or- 
dered both  eyes  lo  be  removed,  im- 
prisoned him  and  let  him  gierish  in 
prisiiu.  For  similar  misdeeds  he 
finally  met  in  hell  the  reward  which 
he  had  deserved. 


oand  v 


o.) 


Leon  mocama,  jmqi  Itarbaria  tc:^^^^ 
nonco,  itimilenota   hibateqna  tni^'''^ 
lines    ofonoma    liiiqe     eneninro  "^^ 
licopaha  iquo  iiiibilileta  oaobonon    ^^ 
maha  iribite  acoleta  ibiue  afonoic  ^ 
niitetichu  mot»  milaqe  boo  choco   ^"^ 
hebanconoaoomotnqe  ita-llnqe  Ilin  ^^ 
leoo    niichunu  :    "  iquuslhota   chi   ^ 
cocarentc   chicn!"  mnsiliota  yech^^ 
boqUB  isimonimano  :  "caqi  lieops'^^ 
bnmanu  Ebroniu,  FrancU  liacht-t'JC^^ 
iinocoma  eehesota  bolanicain  bach  -^ 
naramino  {nhnmn  eclicsou.  nsnen^c^ 
isticuBola  hnchlnarannBOla  baboleti-^B- 
nicala    caqi    cnlubonimano    huohS    - 
ocbiBonimaqui  acuyoquama  iBoniiiir^  ' 
teqene  eyoma  IsoinnimAtc-queocmi 
betnleqe,    Inela  naqueoema    naldtf 
bonta    cunieleta   cbaca    niqaintcl  1 
nianta  na  anolatilo  nimabelalcqU' 
inela  mupucnoqe   ocotiitn  caquetis 
leqc."     Isenela  mania  on  hiabotrqus 
inia  haninco  mnntequa  inlqe  t^ncn 
michn  cocoma  nihiqc  naquene  chu 
leioma    ninimano.     Caqi    Ebronin- 
mano  ilimiteno   caqi   paqima   htba — ' 
tequu  enelcmaqua   hot-hie  chiaoni— 
michumasla  monimniio  miiciiyalia. 
ipostahicaniirutuquatupttqimaiiilKi-' 
suiuibiletcqua  nssiama.     AcuiUmlln    ' 
noyoquamano  mucu  yucliaqua  iposl* 
caqui   nocbiqe  Dslqueniciiiia  it 
mimaqua  na  maha.  habtichule. 
queniqo   hiti    pahama    tohochinani 
milela  naqtientcmano  norobieia  ds 
quenia   cahitwtcic    honiqtienlhsbrli 
luauinoluiu  babeiua  nanclu. 
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The  Lord's  Praybr. 

In  one  of  Pareja's  volumes  I  found  a  loose  sheet  of  paper,  on  which  a 
Mexican  had,  on  February  7,  1864,  carefully  transcribed  the  Lord's  Prayer 
from  the  following  volume  :  **  Explicacion  de  la  *  Doctrina  *  que  compusd 
el  Cardenal  Belarmino  por  mandado  del  Seiior  Papa  Clemente  VIII. 
Traduida  en  lengua  Floridana  por  el  Padre  Fr.  Gregorio  de  Muoilla,  etc., 
etc.,  Mexico,  1635." 

Heca  itimile,  numa  hibanteraa  ; 

visamilenema  aboquano-letahauema ; 

valunu  nanemima  nohobonihaue  ; 

mine  manintaqe  numama  isota  monimaqui  caqua  utimate ; 

naquimohaue  equela-reqe  bono  henonica  equelete  nohobonihaue  ; 

nina  ehebotema  natequeniqe  nimani  sibonihaue  hecate  naquimosima 
nins  ehesiboCema  natequeniqe  manista  nicala  cume  hioninomate ; 

nini  boha  manta  nihaui,  batiqua  ninihaue,  acu  nate  isticolete  inemiqua 
nibalubo  nihaue.    Amen  Jesus. 

Words  and  Sentences. 

mcuhiba  raoon,  month. 

ahono  young  ;  ahono  nia  girl,  daughter. 

amlta  younger  brother,  younger  sister,  younger  cousin,  (used  by  males 

only) . 
apahola  buzzard,  crow, 
chale  new,  fresh,  recent ;  pure, 

chu  black ,  taca  chu  charcoal  (lit.  black  fire) ;  ano  chuca  a  negro. 
-co  is  the  suffixed  particle  of  the  objective  case.     Sometimes  it  is  suffixed 

to  several  words  of  the  same  sentence.     It  is  variously  written  ca, 

CO,  cu. 
eye  other,  another. 

ano  eyo  somelnxly  else  ;  some  other  person  ;  a  neighbor. 
ene,  ine  to  see,  to  look  at ;  ena  cho  did  you  see  ? 

na  eneno  a  sight. 
heboata  law,  precept,  dogma  ;  Diosi  hebuata  the  law  of  God. 
hibua  to  stay,  remain  ;  to  be. 

numa  hebuantema  (for :   numama  liebuante)   dwelling  in  heaven  ; 

yaqua  hibuabila  aquita  she  remained  a  virgin. 
hio  to  mock,  scoff;  to  curse,  utter  maledictions ;  istico  hiote  cho?  didst 

thou  say  evil? 
hiti  1)  demon;  2)  Devil  of  the  Christian  religion  ;  hiti-paha,  or,  hiti-hica- 

taca  hell,  lit.:  "Devil's  house"  ;  '* Devil's  land's-flre." 
holaqiti,  span,  gacha :  a  sort  of  fritters,  or  hasty-pudding  ;  probably  made 

of  Indian  com  (holaba). 
habuAy  hubasote,  hubuasota  to  love,  worship,  reverence. 


ictiali  wt'ir  (in  tliu  coial  ilialtc 

dlatricta). 
ilaqe  nighl ;  ilaqenia  at  aighl 
InLi  U  tbs  negative  particle  "i 
iqita  sick,  dlsesised. 

iqilabo  Bleakness,  disense,  niulady. 

iqilabosobi  cl)of  did  you  become  sick  1 
iquini  breiiBt,  udder ;  milk. 

iquiocna  my  deceaBed  mother. 
Iqaiti  lo  inault,  abuee. 
tsti  bad,  v/Toag ;  oi  biotnla  latico  I  say  c^ 
yarae  brother-in-law, 

yamcmltaniB  sigtor-in-law  [used  by  i 
yaqufl  h1i«. 

juni  to  tremble  :  to  fear,  to  he  afraid'-  '■ 
inoca  sea.  ocean ;  mocu  mine  great  i 
salt  sea. 


C-ti)  l>eforc  impecativE 


)f  somebody). 


ue,  eye-waler) ; 


I  hast  tliua  a  bihor  T 

cstow,  to  prtMent  wilb.  OA  - 


;  nuqueni'ln  it  is  sc 


le  cliurcli ;  oq&o  oyo  intestine*-  - 


mucu  eye ;    mucnbine  leura  (for :  mm 

two  eyes  ;  mucu  yucbaqua  both 

nahe,  nao  to  possess,  lo  have :  itEmi  i 

Dohoba.  nohobua,  Dohohauc  to  g' 

ohohaue.  hohau<>  (by  aphxregis). 
naqui'ii.  niikoso  iliiin,  si>,  in  tbi 
nanacu  t>ecause. 
niye,  nie  herb. 

numa  Leaven,  sky;  numama  in  iieavcn. 
oyo  inside,  witbiD  ;  Igtcsia  oyoma  within 

(iit.  "inside  llie  body"). 
poha  house ;  pahama  into  the  house, 
hiti-paba  hell. 

ticopabaahip  (lit.  "canoe- house"). 
piro,  pink  red  ;  ano  pira  Indian  :  maca  pira  Red  Sea. 
putuo  to detesi,  loatbe,  hate;  anoco  putucbobi  choT  did  you  loathe  a 

body? 
-reqe,  distributive  particle ;  viroreque  each  man  ;  cbuqoareqe  ?  how  man^> 

times  each  ?  equclaroqo  daily,  day  for  day. 
paqi  island  ;  caqi  pahima  upon  that  island. 
-li,  -ti-,  -te,  the  negative  particle  not.  suffixed  to  or  inserted  into  words     ^^■ 

f.  i.:  ni  Christianotiia  I  am  not  a  Christian, 
tinibo  1 1  to  pierce,  perforate,  trausflx.    3)  woodpecker. 
ufueta  pimp, 
nquo,  oquo  1)  flesh,  meat ;  2)  to  eat,  lo  feed  on  (said  of  maize,  meat,  f.  i.)=-^ 

3)  body,  person  ;  oquo  oyo  entrails,  bowcU ;  4)  Infant ;  uquo  viro  fc^-- 

male  infant. 


April  5, 1878.1  505  ^Copo. 

Descriptions  of  Extinct  Batrachia  and  Reptilia  from  the  Permian  forma- 
tion of  Texas. 

By  E.  D.  Cope. 

(Read  before  the  American  Philosophical  Society y  Aprils,  1878.) 

Reptilia. 

DiADKCTEs  8IDEROPELICU8.    Gen.  et.  sp.  nov. 

Char.  Oen.  Teelh  with  short  and  much  compressed  crowns,  whose  long 
axis  is  transverse  to  that  of  tlie  jaws.  Edges  of  the  crowns  obtuse,  with 
tuberosities  on  some  of  them,  distinct  from  the  principal  apex.  The  latter 
is  worn  off  very  obliquely  by  attrition  in  all  of  the  specimens.  The 
crowns  covered  with  an  enamel-like  substance  which  has  no  especial  sculp- 
ture. Alveoli  not  separated.  The  external  alveolar  border  in  each  jaw  is 
more  elevated  than  the  internal,  and  in  the  superior  series  at  least,  diverges 
from  the  tooth-line  backwards  and  outwards.  The  surface  of  attrition  de- 
scends outwards  in  the  maxillary  scries,  and  rises  inwards  in  the  deutary 
series.  A  large  fossa  pierces  the  inner  alveolar  border  just  behind  the 
inner  extremity  of  each  tooth. 

The  affinities  of  this  very  singular  form  cannot  yet  be  determined.  The 
mandibular  ramus  rises  directly  from  the  posterior  extremity  of  the  dental 
series,  showing  that  there  is  a  coronoid  elevation  of  the  dentary  bone  as  in 
Dinosaaria.  TJie  teeth  are  received  into  deep  alveoli.  It  is  probable  that 
the  vertebrae  are  ampliicoelous.  The  animals  belonging  to  this  genus  were, 
in  all  probability,  herbivorous. 

Char.  Specif.  The  jaws,  and  probably  other  bones  of  three  individuals 
of  this  species,  represent  it  in  my  collection.  The  lateml  tuberosity  of  the 
teeth  already  described  is  on  the  most  elevated,  hence  opposite,  bordere 
of  the  crowns  in  the  two  jaws.  It  diflfere  in  its  degree  of  prominence  in 
different  teeth,  but  is  subject  to  attrition  in  one  of  the  jaws  at  least.  The 
form  of  the  principal  worn  surface  is  an  elongate  oval.  The  investing 
layer  of  the  crown  is  perfectly  smooth,  excepting  between  the  lesser  and 
greater  cusps,  where  the  obtuse  edge  is  slightly  longitudinally  grooved. 
The  surface  of  the  jaws  is  not  sculptured. 

Measurements.  M. 

Greatest  elevation  of  a  tooth  (No.  1 ) 01 1 

^.  /.  ( transverse OOG 

Diameters  of  crown  •}      ...  mn 

(  antero-postenor 012 

Four  teelh  occupy 042 

Four  alveoli  of  No.  2,  occupy 024 

The  jaws  are  as  large  as  those  of  a  medium-sized  alligator. 

DiADECTES   LATIBUCCATUS.      Sp.   UOV. 

The  anterior  portion  of  a  probably  maxillary  bone  represents  this  spe- 
cies.   On  comparison  with  the  corresponding  portion  of  the  jaw  of  D.  side- 

PBGC.  AMER.  PHILOS.  80C.  XVII.  101.  JJk.      PRINTED  MAY  16,  1878. 


Topelirus,  iLe  following  chnraci  eristic  Dinrks  uppear:  The  tool li  Hm  di- 
verges iniich  more  scmngly  inwunls  fVoni  tbe  nioxiliiiry  honler  In  the  D. 
htihueeiilut,  leaving  a  wide  groove  between  the  twu.  This  gn>u*(  n 
BeparHled  by  u  narrow  horizontal  partitinn  from  a.  correspiinding  one  ntlhr 
superior  face  of  the  game  element,  nod  its  surface  is  longitutiiaklly  nwcb- 
ened.  The  teetlt  are  cloeoly  pincnl,  and  the  series  liirna  with  the  anterior 
exiremiiy  of  the  jaw.  abmptly  inwar<lB.  The  trauHverse  diKmeb-rof  iho 
teeth  lessens  to  Just  i'«steriort<i  thepoinl  of  eurvaturc,  so  that  their  KCtiua 
is  ncnrly  round ;  at  and  aatcrior  to  the  curve,  the  wide  transveise  dlsmtlft 
is  resumed,  the  lost  alveoluH  preserved  making  an  angle  of  45''  wllli  lliwo 
in  llie  iHisterior  part  of  the  jaw.  '~~  iitcmal  surfiice  of  tbe  nisxlll>Tj 
lionc  is  roughened,  as  is  also  the  cse..  ._  the  D.  »i'd«roj>tUeu*.  with  ciiunr 
and  finer  irregular  impressions,  fossie  and  grooves. 

MtruuremenU.  M. 

Wiaili  of  jaw  al  ninth  lo.)th  fro     curve 036 

Widlb  of  aJDth  loolh  from  ciirv^ OH 

■'  fourth     "        "        "    .(KM 

"      •■  tooth  St  curve .00« 

"      "  tbirdtoolh  a 


Elevation  of  alveolar  part  of  Jaw 018 

Three  teeth  in OIS 

Tlirrc  are  olhcr  fragments  uf  Jaws  referable  to  Diadeeta  wboie  vpedk 


BOLOSADKON  STRIATUS.     Oeii.  tx.  Bp.  nov. 

C/iar.  Gen.  Tcolli  Used  in  shallow  alveoli,  and  with  the  crownifi- 
pauried  transversely  lo  the  axis  of  the  jaws.  The  crowns  swollen  »l  tlif 
liuBi',  and  with  low  apex,  divideil  vertically  into  Iwo  equal  jiortion!.  Tbe 
piistPro-iiiiL'nml  half  in  the  ma^illarj  scries  is  low  and  horizon u1 :  ilx 
anlero-exicrnal  portion  forms  u  curved  cusp,  whicb  has  a  semiclrcobit  tK- 
lion.  The  teeth  of  tlie  lower  jaw  are  similar,  btit  the  relative  p<Miiiiina«f 
llie  ledgo  and  cusp  arc  reversed.  Anterior  teeth  of  suiKrior  seriet  nm- 
po^cU  of  external  cusp  and  internal  ledge.  No  enlarged  canine  or  iociM 
tceih.    Bones  of  lace  not  sculptured. 

This  genus  is  represented  liy  u  gooil  many  remains,  which  include  pn* 
gtartiiLlly  couipkle  crania.  Thesi:  show  that  there  is  noquadratoju^M^ 
and  that  the  quadrate  is  of  the  Hat  cliaracti^r  of  that  of  the  AiMmoii»)>*. 
and  was  in'oliatdy  immovahle.  The  orbit  is  complete  behind,  and  lb«nil 
u  strong  aquamoaal  arcli.  Tlie  vertcbne  arc  ampbicDelous,  and  jirobaH.' 
noiiicliordrtl.  The  neunil  arelits  are  ireely  articulated  with  the  ctmtiUi- 
anil  tbe  zy^pophysea  and  neural  spine  are  well  developed. 

The  vertel'ne  nBcnilile  those  of  i-jworopAui"  fCopel  fhrni  ihr  tllii*" 
Permian,    bitl   they   do  not  display  tbe  deep   longitudinal  fosui  uf  IM* 

■■rriwctJ.  AniiT,  Pliilos.  Siw.  isn,  p.  ISJ. 
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Char.  Specif.  The  external  surface  of  the  crown  is  marked  to  the  apex 
with  waved  grooves  of  the  enamel.  The  edge  of  the  elevated  cusp,  which 
presents  posteriorly  in  the  maxillary  teeth,  constitutes  the  abrupt  termina- 
tion of  the  exterior  fece,  and  is  serrate  by  the  interference  of  the  sulci. 
The  edge  of  the  basal  ledge  is  slightly  serrate.  The  muzzle  is  rather 
elongate,  and  the  sides  of  the  maxillary  and  dentary  bones  are  plane  and 
smooth.  The  mandible  is  rather  narrow,  and  forms  a  narrow  wedge  in 
profile  outline.  It  rises  posteriorly  behind  the  dental  line.  The  teeth  are 
separated  by  intervals  as  wide  as  a  tooth. 

Measurements.  M. 

Long  diameter  of  orbit  No.  1 0130 

Depth  of  upper  jaw  at  orbit 0045 

'*         lower  jaw  at  front  of  orbit 0050 

Four  teeth  in 0080 

Elevation  of  a  crown 0025 

Transverse  diameter  of  inferior  molar  No.  2 0025 

From  the  same  k>cality  as  the  Diadtctes  sideropelicus. 

A  slight  modification  of  character  is  found  in  two  imperfect  crania. 
The  principal  character  is  to  be  seen  in  the  teeth.  The  enamel  of  the  ex- 
ternal surface  of  the  cusp  is  not  sulcate,  but  is  smooth  ;  and  the  posterior 
catting  edge  of  the  cusp  is  much  less  distinct.  It  is,  in  fact,  obtuse,  and 
not  serrate.  The  orbit  is  large,  and  the  front  and  muzzle  are  regularly 
decurved  to  the  premaxillary  border.  The  angle  of  the  mandible  is  mod- 
erately prominent,  and  is  massive  and  obtusely  truncate.  The  interorbital 
region  is  fiat  in  the  transverse  direction. 

Measurements.  M. 

Length  of  skull  to  mandibular  angle .050 

"      orbit 015 

Long  diameter  of  orbit 018         , 

Width  of  interorbital  region 009 

Six  teeth  in 010 

BOLOSAURUS  RAriDENS.      8p.  UOV. 

Established  primarily  on  a  tooth  from  the  pastcrior  or  middle  portion  of 
the  series,  with  which  is  associated  another,  probably  from  an  anterior 
pOBition  in  the  jaw.     The  size  is  many  times  greater  than  that  of  the  si>e* 
cies  of  this  genus  already  described,  and  it  is  uncertain  whether  the  poste- 
rior tooth  possesses  the  internal  ledge  characteristic  of  them.     The  anterior 
lootb  does  not  possess  it.     The  transverse  diameter  of  the  crown  is  consid- 
erably greater  than  the  antero-postcrior,  and  the  convexity  of  the  outer 
Me  is  without  facets.     One  side  of  the  curve  is  flatter  than  the  other- 
Tbe  enamel  is  perfectly  smooth.    The  inner  face  is  occupied  by  the  surface 
of  attrition  of  the  corresponding  tooth  of  the  opposite  jaw.     The  supposed 
anterior  tooth  is  from  another  locality.     Its  section  is  similar  to  that  of  the 
present  tooth,  and  the  enamel  is  similarly  smooth.     The  cutting  edges  are 
both  smooth,  and  bounded  by  a  little  groove  next  the  plane  inner  face.    The 
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crown  is  much  more  elevated  than  that  of  the  tooth  first  described,  andV* 

in  general  sliaped  like  a  claw.    It  may  be  fh>m  the  pterygoid  bone  of 

another  genus. 

Me<Murement$,  M. 

Elevation  of  crown  (axial) 010 

^.       ,       «  (anteroposterior    • 006 

Diameter  of  crown  \  ^  *^  ^^^ 

(transverse 006 

Pariotichus  brachtops.    Gen.  et  sp.  nov. 
Chfir.  Oen.    This  form  is  represented  by  a  cranium  which  haslovr^^^ 


superficial  osseous  stratum  at  some  points,  and  the  entire  occipital  reg — ^^^. 
The  temporal  fossas  were  covered  by  a  roof  continuous  with  the  postorl^^*^^ 
refrion  ;  the  zygomatic  arch  extends  low  down,  producing  a  resembla*—— ^^ 
to  certain  tortoises.    The  orbits  are  small  and  lateral,  and  the  muzzi         ^  ^ 
short,  with  terminal  nares.    Their  exact  character  cannot  be  ascertain^^^f^' 
The  teeth  are  rooted,  and  have  compressed  obtuse  crowns,  with  cutt        ^^^ 

edge ;  they  diminish  in  length  posteriorly,  and  do  not  display  any  "' ^* 

canine.    The  cranial  bones  do  not  exhibit  any  sculpture. 

This  genus  is  quite  distinct  from  the  others  here  described  from  oo; 
ponding  parts  of  the  skeleton.    In  the  constitution  of  the  skull  it  rese 
bles  Prof.  Owen's  genus  Kisii^ephalus  fh>m  supposed  Triassic  beds  of  Soi^= — *^ 
Africti,  but  difiers  totally  in  dentition. 

Char,  Specif.  The  interorbital  width  is  twice  the  diameter  of  an  orl^^^^*^' 
and  is  nearly  flat.  The  cliecks  behind  the  orbits  arc  swollen  ;  the  ciinth  .^^^"^ 
rostralis  is  obtuse.  The  muzzle  is  obtuse,  broadly  rounded,  and  somewli^^  ^^ 
depressed  ;  the  nostrils  were  not  large.  The  orbits  are  subround,  and  mw*^  '^^* 
ureoue  half  of  the  length  of  the  muzzle  measured  axially  above.  T^- 
mandibular  rami  are  not  deep.  The  longest  teeth  are  below  and  in  frot>  ^° 
of  the  anterior  border  of  the  orbit;  posterior  to  this  ixnnt  they  diminir==^ 


rapidly,  and  are  reduced  to  a  very  small  size.     The  crowns  of  the  greater   -^^ 
number  of  tlit^  teeth  an^  sliort  and  much  compressed,  and  the  enamel 
coarsely  longitudinally  grooved.     An  anterior  mandibular  tooth  has  a  suL^ 
conic  crown. 

MeaHurcmentif.  M. 

Width  of  skull  at  parietal  region 020 

Length       "     from  **  022 

Interorbital  width 010 

Four  teeth  in 004 

Length  of  root  and  crown  of  a  tooth 002 

Frcmi  the  locality  of  the  last  species. 

ECTOCYNODON    ORDINATUS.      Gcn.  Ct  sp.  UOV. 

Char.  Oen.  Cnmium  short  and  wide,  with  large  post-frontal  bones  and 
a  large  orbit.  Cranial  bones  sculptured,  but  no  lyra.  Teeth  rhizodont, 
with  elongate  compre.«ised  crowns  with  anterior  and  posterior  cutting 
edges.  One  of  these  between  the  orbit  and  nostril  larger  and  longer  than 
the  others,  and  lying  outside  of  the  closed  dentary  bone.     Mandibular 
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eympliysis  not  suttiral,  but  ligamcnUius.    Terminal  mandibular  tooth  not 
small.     Teeth  not  fiicelcd.  siiii]>le. 

This  gunuB,  which  I  suppose  to  he  reptilian,  is  represented  by  a  sped 
men  which  lucks  the  posterior  portion  or  the  skull ;  hence  its  near  afflniiiCK 
cauDot  be  determined.  In  the  character  of  tlie  cranial  sculpture  it  re- 
sembles  crocodiles,  and  the  Labyriathodont  genera  cotemporsry  with  it, 
and  difTors  iVom  Liieerlilui  with  cranial  sculpture  known  to  me. 

Char.  SpeHf.  Parietal  and  frontal  regions  flat,  the  latter  joined  to  tb« 
maxillary  by  a  rectangular  canthus.  Interorbital  region  wide,  equal  to 
the  diameter  of  the  orbit.  Sculpture  of  vertex  in  longitudinal  scries  of 
pits  of  considerable  irregularity.  Tliere  are  ten  or  twelve  such  rows  be^ 
tween  the  orbits.  The  crowns  of  the  teeth  are  obtuse,  anil  their  surface 
smooth. 

MeaiuremenU.  M. 

Interorbital  width  of  stuU 009 

Width  between  prefrontal  borders 014 

Deptli  of  facial  piate  of  maxillary 007 

ramus  mandibuli  at  orbit OOB 

nearcnd 003 

Length  of  short  maxillary  tooth 0015 

long  "  "     0030 

Width OOW 

The  skull  of  this  species  is  about  as  large  as  that  of  the  Heloderma  gim- 
j)tetum, 

Clkpsydhops  NATALia.  8p.  nov. 
This  reptile  is  represented  liy  numerous  portions  of  the  skeleton,  includ- 
iog  a  cranium,  and  thus  offers  the  beat  basis  of  information  as  to  the  char- 
acter of  the  genus  Clepnydropn  which  has  yet  come  Into  our  hands,  Tlil» 
ftimisbcs  numerous  interesting  characters,  which  as  found  in  a  single  in . 
dividual  furnish  a  basis  of  cstimalion  for  the  entire  group. 

Ohar.  Ota.,  »t  caUra.  There  is  no  quadratujugnl  arch,  but  the  zygu 
matic  and  posiorbital  arches  are  present.  The  squamosal  extremity  of  the 
zygomatic  arcli  descends  low  on  the  quadrate  iis  in  turtles,  preventing 
mobility  of  the  latter.  The  quadrate  is  not  prominent  in  the  Ei)ccimen, 
and  appears  lo  have  been  a  thin  hone,  as  in  Bctorynodon.  The  nostril  U 
large  and  latero-antcrior.  The  symphysis  of  the  mandible  is  short,  and 
the  premaiillarj  bones  api>ear  to  be  distinct ;  they  are  se)>antted  in  the 
specimen  by  displacemeni,  with  the  iadiciLtion  that  the  junction  was 
suturaL  The  teeth  were  of  different  sizes,  and  the  premaxillarics  and 
canines  nre  distinguished  from  the  others  by  tlieir  pni]H)rtIons.  All  arc 
aub'round  in  section,  with  more  or  less  defined  anterior  and  posterior  cut- 
ting edges.  The  premaxillary  teeth  are  larger  anteriorly,  diminisli  pos- 
teriorly, and  are  separated  by  a  notched  diaslema  from  the  large  canine. 
The  succeeding  teeth  are  of  medium  proportions.  The  rools  are  sunk  in 
doep  alveoli.  There  is  no  surface  sculpture  of  the  cranial  bones,  which  is 
tbe  chamcter  distinguishing  the  genus  EHoeynodon  from  Cleptydropt. 
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The  venelirffi  have  hecn  dpBcnbccl  plaewhere,  hut  importnnt  addlL 
lo  our  knowledge  can  now  be  mnde.  There  are  mostly  snmli  Inierei-  .^if* 
throughout  tiie  iloreal  and  canda]  serie*.  in  ilie  kller  prolonged  inw  ^*" 
processes  below,  eoDBiiluting  cbevrnn  boDes.  The  transveree  pnHJeBB" 
the  diirsul  and  lumbar  vertebnu  are  undivided,  and  on  some  of  the  i 
the  ribs  articulate  with  the  tantrum  as  well.  They  itre  present  n 
anterior  but  wanting  on  the  posterior  caudal  Tertebnc.  Id  adulu  the  n 
ral  nrch  la  ctiSssificd  with  the  ncnlrutn,  and  on  Ihc  lumbar  and  sacral 
giiin  the  neural  splnee  are  greatly  elevated,  iujlicrviing  the  presence  of  ■  —^5 
like  that  of  Siiii'l(Vu<.  In  one  of  the  allied  species  [lie  diuinphyMia' 
three  vertebnc  are  vertically  expanded  for  the  aiutchmeni  of  the  ilium,  I 
the  cuntru  ore  not  oosslfled. 

The  liunierus  in  tbis  genus  is  of  remarkable  character.  Its  pmxinul  « 
tremity  is  expanded  and  regularly  convex,  with  the  articular  surlace  " 

right  angles  to  the  sides  of  llie  Iwue,  and  not  developing  a  beiid.  Tlier«^^  " 
n  strong  deltoid  ridge  or  tuberosity,  not  extending  far  tiom  the  head.  T 
abaft  is  much  contracted,  and  the  distal  end  is  more  expanded  than  i~- 
proximal.  It  is  flattened,  and  supports  no  condyle.  lis  outline  is  imi^^'^''*' 
verse  at  the  middle  and  Iruucate  at  each  lateral  extremity.  A  Ini^  supr"  **' 
condylar  foramen  pierces  the  basal  part  of  the  distal  expansion  near  the  i^  "' 
ner  Iwirder.  The  opposite  edge  is  stnmgly  gnioved  longitudinally,  tl  ^f"^ 
griX)ve  being  bounded  in  fhint  by  a  prominent  crest,  which  sinks  ju;— ^'^'^^ 
proiimad  of  the  distal  border. 

The  ilium  is  a  flat  bone  whith  contract*  downwards  and  forwartls  lo  ih^'  *' 
pubis.  The  latter  is  something  like  the  iliuro  in  form,  widening  in  the  oir"^*^ '' 
poslto  direction,  i.  f.  downwards  and  forwards.  Its  form  is  someihing  Hk  :^^* 
that  of  the  CroeodHin,  and  it  is  uncertain  whether  those  of  opixnile  s'''^'^^^2i 
unite  below.  The  ischium  is  a  remarkable  lione.  It  is  greatly  producif^''*^^^^ 
anteriorly  and  posteriorly  to  the  acetabulum,  in  fonning  with  that  of  lh»  m-'^' 
oppoaiie  side,  a  keeled  Imat-shaped  bodj',  which  at  ils  superior  middle  piii — ^  ■"  " 
tlun  includes  tlie  inferior  part  of  tlie acetabulum.  In  G,  nntalin,  the  anieHoE  ^^-^ 
apex  Is  below  the  middle  tine  of  the  pubcs  near  Iheir  anterior  bonier. 
the  same  species  there  is  an  additional  small  element  between  tbe  lliunv  * 
and  pubis  on  the  superior  side  at  their  junction.  The  acetabulum  is  fbrmcd 
by  the  interrupted  Junction  of  the  three  elements. 

The  femur  possesses  do  third  trochanter,  and  tbe  bead  and  great  trn.^  * 
chanter  are  not  sepairated  t)y  a  neck.    Tbe  little  trochanter  is  large,  and  ' 
the  condyles  are  well  defined.     The  bead  of  the  tibia  is  expanded,  and  Ihc  ' 
flbula  is  well  developed  at  Imth  extremities.     The  phalanges  are  mode- 
rately elongate,  and  are  depressed.     The  claws  are  curved  and  compressed 

The  various  remains  of  this  genus  now  in  my  possessiou,  and  csjiecially 
the  skeleton  of  0.  natalU,  show  that  the  detenu inat ions  of  various  parts  of 
the  skeleton  mode  from  Isolated  fragments  from  Illinois,  were  uorrcct 

Of  tbe  general  offlnilies  of  this  genus  it  is  only  necisgary  now  lo  stale 
that   my  reference  of  il  to  the  Rhynchouphiiliii  is  confirmed.     It  differs 
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from  the  recent  species  of  the  order  in  the  absence  of  quadrato-jugal  arch, 
and  the  remarkably  developed  ischia.  On  this  account  I  refer  to  Clepsy- 
dropt  and  its  allies  as  a  distinct  suborder  under  the  name  of  Pelycosauria. 
Char.  Specif.  The  muzzle  of  this  species  is  compressed  and  descends  ob- 
tusely at  the  end  as  in  Bolosaurus  atriatus.  The  nostril  and  orbit  are  quite 
large.  The  first  premaxillary  tooth  is  the  largest  and  has  a  silky  striation 
of  the  enamel ;  its  crown  is  much  less  than  that  of  the  canine.  The  canine 
originates  below  a  point  a  short  distance  posterior  to  the  nostril. 

Measurements.  M. 

Length  of  skull  to  posterior  base  of  quadrate 0. 124 

Diameter  of  nostril 019 

Depth  of  zygoma  at  orbit 012 

Length  of  crown  of  canine  tooth 016 

Antero-posterior  diame(!er  of  canine  tooth 005 

The  centra  of  the  lumbar  vertebrse  are  compressed,  but  not  deeper  than 
long,  nor  acute  on  the  median  line  below.  The  diapophyses  are  wide,  and 
descend  towards  the  anterior  articular  border.  The  neural  spines  are  com- 
pressed, and  are  very  long.  Their  apices  are  slender  and  curved  back- 
wards. The  faces  of  the  zygapophyses  are  oblique  upwards  and  outwards. 
The  caudal  vertebrae  have  subround  articular  extremities  anteriorly,  and 
become  more  compressed  postenorly.  The  diapophyses  are  median  on  the 
former,  and  gradually  become  smaller  to  extinction.  The  zygapophyses 
are  strong,  and  the  neural  spines  continue  long  for  a  considerable  part  of 
the  length  of  the  entire  series.  The  centrum  is  concave  below  the  dia- 
pophyses, and  has  a  median  inferior  rib. 

Measurements.  M. 

Length  of  centrum  of  fourth  from  last  lumbar  vertebne.  .018 
Vertical  diameter  of        **  '*     -  **  .017 

Transverse  diameter  of   *'  **  *'  .018 

Elevation  of  neural  arch  and  spine  of  last  lumbar 087 

Antero-posterior  extent  of  ilium 059 

'*      pubis 060 

••      ischium 143 

Depth  of  pelvis 080 

Length  of  femur 120 

Long  diameter  of  proximal  end 041 

Length  of  tibia 085 

Transverse  width  of  tibia 029 

Length  of  eleven  caudal  vertebra) 172 

"  fourth  caudal        ••         016 

*'  eleventh  caudal     *'        014 

Transverse  diameter  of  caudal 012 

This  species  differs  from  the  G.  vinslovii  in  the  more  robust  caudal  ver- 
iebrse.  It  is  also  considerably  larger,  agreeing  in  this  respect  with  the  0. 
peduneulatuM.    In  the  latter  the  long  transverse  processes  are  decurved 
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and  narrowed  at  the  extremities  in  a  manner  not  seen  in  any  of  the  lm^>^^ 
vertebrffi  of  C.  na  talis. 

DiMETKODON  INCISITU8.    Gen.  et  sp.  noT. 

Char.  Gen.  Dentition  as  in  Olepaydropi  in  the  superior  series.  Pc^^^ 
bone  not  distinct  from  ischium.  Humerus  with  trochlear  condyles  aiv-^^ 
defined  proximal  articular  surface. 

The  genus  Ditneirodon  embraces  larger  forms  than  the  known  apede^^^  ^ 
Cleptydrops.  It  is  proliable  that  the  species  had  the  neural  spines  In  -^wio 
lumbar  and  dorsal  regions  elevated  in  the  same  way.  The  humeras,  wl:=:=^|^ 
of  the  same  general  character  as  that  of  Clepsydropi,  differs  remaricably         ^ 

its  more  perfect  articular  surfaces,  indicating  a  terrestrial  habit  as  dist ^' 

guislied  from  a  probably  aquatic  one  in  the  former  genus.     The  supf '''■''^-^''' 
dylar  foramen  is  present  in  this  genus,  and  the  proximal  articular  si 
winds  obliquely  round  the  expanded  extremity  of  the  bone. 

Tlie  seimrate  Jaws  of  D.  inci$ifiu»  show  well  the  character  of  the 
tal  insertions.  A  strong  thickening  of  the  inner  wall  of  the  maxllls  ^^ 
bone  is  all  that  represents  the  palatine  lamina.  This  enlargeme.  '^^^^ 
does  not  extend  to  the  level  of  the  external  alveolar  margin,  which  thr'  -^^ 
/onus  a  parapet.  The  roots  of  the  teeth  are  long,  and  are  contained  c:  ^° 
deep  alveoli  of  the  palatine  thickening;  but  the  portion  of  them  whic^::^^ 
projects  beyond  the  alveoli  is  adherent  to  the  external  parapet  by  the  eid^  J^D^ 
and  hence  the  teeth  appear  to  be  pleurodont.    They  are  shed  in  after  the  a^  -^i>' 


sorption  of  the  root  in  consequence  of  the  presence  of  the  crown  of  ttd^^  ^"^ 
successional  tooth.     The  process  commences  at  the  inner  alveolar  border  '*^^'' 


and  extends  inwards  and  upwards,  invading  the  ])alatine  wall  of  the  maxi  M^   -^ 
lary  hone. 

Dimttrodon  is  allied  to  Deuierosaurus  Eichw.  and  Euroiaurus  Fisch.  90^^^     ^^ 
defined  by  Meyer,  the  former  known  from  a  |M)rtion  of  the  cranium,  th-^- ^ 


latter  from  hont-s  of  the  skeleton.  From  the  former  it  dillers  in  the  persists  -s^^" 
enee  of  the  sutures  separatini;  the  elements  of  the  jaws,  supposing  the  fi^^j*^  ^" 
ure  reproduced  by  Owen  (Quar.  Journ.  Geol.  Society,  1876,  p.  358)  lo  \ym^^ 
correct  in  the  omission  of  them.  Apart  from  this,  Deutero$auru8  has  mucl^  ^^^ 
more  elevated  nostrils,  more  nuuierous  incisor  teeth,  and  wants  the  exten  ^'  *" 
sive  diastema  in  front  of  the  superior  canine.  LycosaurM  Ow.  from  the^  ^ 
South  African  Trias  resembles  it  uuieh  more  nearly,  but  does  not  presenP'  ^^^ 
the  greatly  enlarged  anterior  incisor  teeth  of  DiiMtrodon. 

Chnr.  Specif.  This  saurian  is  established  on  the  nearly  complete  pre-—  ^* 
maxillary  and  maxillary  hemes  of  the  right  side  with  the  left  maxillary  o 
the  same  individual.  Associated  with  these  are  portions  of  the  post- frontal, 
fn)ntal  and  nasal  bones  of  the  right  side  of  i)erhai)s  the  same  individual, 
but  as  the  pieces  are  loose,  this  relation  cannot  be  jwsitively  affirmed.  Por- 
tions of  the  maxillary,  ])remaxillary  and  other  Iwnes,  with  isolated  teeth 
of  numerous  other  individuals  are  in  my  possession. 

The  first  named  spi'cimens  show  that  the  mutual  premaxillary  and  pre- 
maxillo  maxillary  sutures  are  distinct.  There  is  a  deep  emargination  of 
the  border  of  the  jaw  at  the  latter  suture,  and  the  maxillary  alveolar  bor- 
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dere  U  gently  convcv  downwarda.  The  nostril  is  Inrge,  and  is  dirccteil  for- 
wanls  aa  well  as  ouiwdrda :  ilie  preniBiillary  gpinea  are  narruw.  The 
fonu  or  Ibe  muKzle  and  juws  when  in  normal  relation  was  vertical  and 
ci>iiipreased  fTunt.  The  premaxillar]'  bordur  of  the  jnw  la  rounded  and 
Fontracted  Iwhind  the  noatril :  the  outline  then  ex pnnda  backwards.  There 
are  hut  two  iiici»or  teeth,  of  which  the  anterior  is  much  larger  than  the 
second.  IIb  rool  ia  irregular  in  section  owing  U>  the  presence  of  one  or 
more  shallow  longitudinal  grooie*.  The  pulp  cavity  of  some  of  Ihe  larger 
l«cth  is  much  coDtmctcd  opixisite  these  groovea  by  the  correspnjiding  inter- 
n&l  liice,  which  is  diaproporlianately  conve  i.  The  anterior  two  teeth  of  the 
maxilhtry  Ixtne  are  larger  than  those  lliat  follow,  the  anterior  exceeding 
even  the  first  taciaor.  The  other  mnxillariea  are  smaller  and  aub-equal, 
excepting  the  last  two,  which  are  the  smallest.  The  cruwna  of  the  teeth 
arc  leaticular  in  transTerse  section,  the  external  side  lieing  much  more 
coDTei  than  Ibi^  internal.  The  cutting  i-dges  are  defined  Ttoni  the  cod- 
vexiiy  of  the  latter  by  a  shallow  groove  at  the  base  of  each.  The  edge  ia 
not  crenate  aa  in  Lalapi  and  allied  genera,  but  presents  much  the  same  ap- 
pearance owing  to  the  presence  of  n  transverse  corrugation.  There  are 
roDTteen  teeth  and  empty  alveoli  In  the  maKlllary  bone. 

IMeatvremtnU.  M. 

Lengith  of  prcmaxillary  axlally,  to  middle  of  maxillary 
suture 040 
Iiength  of  maxillary  Intne  on  alveolar  edge  from  middle 
of  premax.  suture  380 
Greatest  width  of  premaxillary 03(1 
Depth  of  face  of  premaxiilary  bone  at  noetiil 080 

Length  of  diastema  (chord) 083 

Deptbof  maxillary  at  thiid  tooth 110 

antepenultimate  tooth 06(1 

^^      Diameter  of  haee  of  crown  of  flrat  incisor  tooth 015 

^^L  first  :naxillnry  tooth 019 

^B  fourth      " 009 

^^R^  portion  of  cranium  above  mentioned  dlaplajs  a  number  of  peculiar- 
lUca,  The  orbit  is  hileral,  and  has  a  promiuent  and  convex  superciliary 
lionler.  The  zygomatic  arch  Is  so  curved  upwards  as  to  complete  the  orbit 
behiDd  by  the  Interrention  of  apnstorliilal  or  postfrontal  bone,  which  sepa- 
ratee tlic  malar  and  squnransat  bones  fn^m  mutual  contact.  In  fVont  of 
thin  bone  a  portion  of  the  fronljil  fonuB  the  supercilinr]' border,  and  in  front 
of  tha,  the  prefhiDtitl  sends  a  wide  process  behind  the  laclirymal  to  the 
orbiL  This  bone  resembles  a  nasal  bone  in  form,  and  extends  fbrwarda, 
and  is  decurvod  at  the  extremity.  The  width  of  the  descending  or  malar 
process  of  the  postfronuil  is  aach  as  lo  jMirtially  separaie  the  orbit  from  the 
zygomatic  fossa.  The  superciliary  surface  ia  swollen,  and  is  interrupted 
by  a  transverse  groove  on  the  orbital  part  of  the  prefrontal.  There  Is  n 
vertical  oiani  groove  on  the  malar  process  of  the  postfrontal. 
Several  Urge  pelvic  1  ones  corrc»|>onditig  with  those  which  I  have  called 
mnc.  AMER.  PHiixm.  soc.  xvii.  101.  3i.     pbinted  mat  17,  1878. 
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iBchia  in  Clepiydropa  naialis,  are  of  a  size  appropriate  to  the  present  0¥^ 
cies.    Tbey  include  both  the  ilia,  ischia  and  pubes  in  one  mass,  forming  ^ 
compressed  boat-shaped  body  with  a  prominent  inferior  keel. 

The  prominent  character  wliich  distinguishes  this  species  is  the  shorten  ^ 
of  the  ischiatic  symphysis.  Its  extent  anterior  to  the  acetabulum  is  o^^l 
one-half  the  diameter  of  the  latter,  while  it  equals  that  diameter  in  "^^^ 
C.  gigas.  It  follows  fh>m  this,  that  the  crest  arising  flrom  the 
border  of  the  acetabulum  is  abruptly  decurved  a  little  anterior  to  the  lat 
and  descends  to  the  inferior  keel  at  a  very  steep  angle.  At  its  point  of  de- 
curvature  is  a  prominent  tuberosity.  The  flront  of  the  Bjrmphysia  pi^^bb 
presents  an  obtuse  keel,  which  terminates  short  of  the  apex.  The  infeHicrior 
border  of  the  acetabulum  is  not  sharply  defined,  except  at  its  poete^^rior 
portion. 

MeoiurefMnis.  M. 

Total  length 380 

Length  from  posterior  border  of  acetabulum  forwards. .  .148 

Long  diameter  of  acetabulum 095 

Total  vertical  diameter  to  superior  border  of  aoetabulom  .185 

Length  of  anterior  symphysis 065 

From  the  same  locality  as  the  last  species. 

DiMBTRODON  RBCTIFORMI8       8p    UOV. 

This  species  is  represented  by  i)ortion8  of  the  vertebral  columns  of  th^^^ 
individuals  at  least.     Its  size  exceeds  considerably  that  of  the  Clepfydri^  -^^^^ 
nntaJu,  equaling  that  of  tlie  C.  {? Embolophorus)  limbatus  Cope.     Oft  —     \fji 
latter  species  I  possess  numerous  vertebrae,  and  they  all  differ  in  a  mark*^  -^^ 
manner  from  the  present  species. 

In  Dimeirodon  rectiformis,  the  depth  of  the  centra  does  not  exceed  t^  -^ 

length.     Tlie  margins  of  the  articular  faces  are  not  twisted,  and  tlic  artic'  '^^--^^. 

lar  faces  of  the  zygapophyses  are  liorizontal.     The  opposite  is  the  case  : 

the  C.  limbatus.     The  spaces  for  the  intercentm  are  small ;  they  are  lar^  ^      ] 

in  G.  limbatus.     The  vertebra  described  as  typical  is  a  posterior  dorsa-^^^^**^  * 

Here  the  diapophyscs  is  nearly  sessile,  and  below  the  line  connecting  tt-^  -*" 

zygajiophyses.     Its  costal  articular  surface  is  narrowed  downwards  anr^'   ^^^ 

forwards,  almost  reaching  the  recurved  border  of  the  anterior  fiice.    Tl^       "^ 

neural  spine  is  mucli  elevated,  and  the  sides  of  the  centrum  are  concar-^^^''^^?- 

The  inferior  articular  borders  are  connected  by  an  acute  nearly  horizon^    — 'toi 

edged  keel. 

Measurements.  M. 

(  anteroposterior 031 

Diameter  of  centrum  •<  transverse 034 

(  vertical 0*26 

Expanse  of  posterior  zygapophyses 030 

Length  of  base  of  neural  spine 025 

From  the  same  region  as  the  other  species  here  described. 


I 
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DiMETRODON   OIOAS.      Sp.    nov. 

CUipsy drops  gigas.     American  Naturalist,  May,  1878,  p.  327. 

This  animal  is  only  represented  in  my  collection  so  far  by  a  large  part 
of  the  pelvis.  This  is  of  the  same  character  as  that  of  the  C,  TMtalis,  but 
differs  in  several  details  of  form  and  is  three  times  as  large  in  linear  meas- 
urements. The  portion  anterior  to  the  acetabulum  is  shorter  than  in  the 
C.  naUilis,  and  relatively  deeper.  The  raised  borders  of  the  acetabulum 
unite,  and  form  a  thick  obtuse  horizontal  crest,  which  continues  to  the 
apex,  which  consists  of  a  broadly  expanded  shovel-like  projection.  This 
symphyscal  portion  is  quite  elongate,  and  carries  on  its  supero-anterior 
face  an  obtuse  median  keel.  The  opposed  elements  diverge  above  the 
anterior  part  of  the  acetabulum.  The  latter  is  shallow  but  entire  ;  its  most 
prominent  borders  are  the  anterior  and  postero-inferior. 

Measurements.  M. 

Length  from  posterior  border  of  acetabulum  forwards. . .  .200 

Long  diameter  of  acetabulum 100 

Total  vertical  diameter  tu  superior  border  of  acetabulum  .155 
Length  of  anterior  symphysis 175 

Epicordylus  erythroliticus.    Gen.  et  sp.  nov. 

Char.  Gen.  Epicordylus  is  known  from  a  large  part  of  the  vertebral 
column,  including  all  the  regions  excepting  the  cervical,  so  far  as  at  present 
appears.  In  general  the  vertebrae  resemble  those  of  Clepsydrops,  having 
well-developed  intercentra.  The  diapophyses  are  at  the  base  of  the  neural 
arch,  and  are  prominent,  and  with  large  undivided  articular  extremity  ; 
they  arS  not  present  on  the  caudal  vertebne.  The  neural  spines  are  com- 
pressed below  and  enlarged  transversely  above,  so  as  to  be  claviform. 
They  are  not  elongated  over  the  lumbar  or  sacral  regions,  but  are  similar 
to  those  of  the  dorsal  vertebrae  at  those  points.  The  ossa  ilii  resemble  those 
of  Cleptydrops.  The  zygapophyses  are  as  usual  oblique  upwards  and  out- 
wards, and  the  centra  are  not  shortened. 

Char.  Specif.  The  centra  area  little  compressed,  and  higher  than  wide. 
In  the  anterior  caudal  region  they  are  a  good  deal  more  compressed. 
The  intercentra  in  a  part  of  the  doreal  series  are  larger  than  in  any  known 
gpeciesiof  CUpsydrops.  The  neural  spines  are  bilobed  at  the  apex  on  the 
sacral  region,  and  become  shortly  bifurcate  on  the  caudal  series. 

Measurments.  M. 

Length  of  a  series  of  seventeen  dorsal  vertebne 610 

an  anterior  neural  spine 050 

posterior 070 

"  tubercular  costal  face  of  anterior  dorsal 020 

**  **  "on  seventh  vertebrie  of 

the  series  from  the  last 085 

•     "  five  caudal  vertebrae  of  probably  the  same 

animal 180 

Elevation  of  fourth  caudal  neural  spine •  • .  .057 


If 


Width  of  Dcural  spine  at  anmiuit. .HiH 

Length  of  ilium 190 

Thitt  species  uppenrs  U)  hnvo  heeu  aliout  the  size  of  the  HiBaisrippl  ^^wA 
(Tutor.     Cd fortunately  tbt^  cranium  ia  unknown,  but  probably  soma  of  ''^ 

Jaws  and  teeth  in  my  piiKBession  belong  lu  It. 

From  the  region  above  already  mentioned. 

METARMOSAKtms  POSSATCa.  Qen.  el  Ep.  nov. 

Qkar.  Oen.     There  are  numeroua  reitehra:  in  llic  collccliou,  lh>m  ' 

nedian  and  anterior  dor&a]  parts  of  Llie  column,  which  dltier  fn^m  tluiee^*~^ 
Dltjitj/iiroji*  and  Epicurdj/t-ui  in  Ihi^ir  a-^  1  antero  posleriur  diameV  "^ 
That  these  all  lielong  to  one  species,  or  erea  me  genus,  is  not  probable,  -^  '' 
view  of  llie  many  differences  which  Ihey  o  eaent.  I  Helcct  one  of  lii.  -^ 
whose  characters  arc  most  strongly  marki  id  designate  itasaboTe,  wi  ^^c~ 
out  dcdding,  as  yet,  how  many  of  the 
respects,  may  hereatler  be  aesocinted 

The  centrum  is  a  good  deal  short 
the  oil)«r  genera  here  described,  lsd« 
tiiinid  whether  it  is  nottwiKirtlHl,  owi 
diapophyses  project  just  below  the  base 
nod  with  small  tubercular  facet.    Titer.. 


for  the  lutercentrum  is  eicavated  at  the  aun  rlor 


which  agree  with  it  ii 
to  species  or  genua. 
vide,  and  like   those  of 
cave,    I  liavc  not  jet  ai 
tat»  ofthi.'  »|)ecimens. 
Donral  arch,  and  arc  sli^  J 
cupitulnr  facet.     The  fac^  .^w' 


tlie 


Rud  is  rpiitf  siimll.     Tin- 


of  the  base 


r  zygapopliysea  have  a  peculiar  form,  their  articniar  Gtcea  beiK-^"^"^ 
directed  downwards  and   outwards.     This  character,  together   with  tt-^    ^ 
form  of  the  centrum  and  inlercentrum,  distinguishes  thia  genus  at  OO'^^^V"^ 
from  those  previously  described. 

Ohar.  Specif.  Tlie  posterior  articular  face  is  a  tittle  deeper  tlian  w'vK^^  ^^'' 
ftnd  has  rather  thick  recurved  margins.  The  sides  are  concave,  and  tV  -V  '''^ 
middle  line  below  pnituberant  (in  section),  but  not  keeled.  The  interce:-^^^™" 
tral  fossa  is  a  transversely  oval  pit  well  defined  all  round,  and  not  ii 
nipiing  tiic  contour  of  tlie  inferior  margins  of  the  articular  faces. 

Meofurementt.  M. 


Diameter  of  centrum  \ 


I   transverse  behind. . . 

vertical  "     ... 

t       "  in  front . . 

Width  of  interccntral  fossa 

Expanse  of  posterior  zygapophyses 

About  tlie  size  of  the  Ditaelrodon  recliformii. 


.031 


Empedoclbs  a 


Gen.  i 


Char,  Gen.  This  genus  is  of  the  same  type  as  those  already  describe 
as  allied  to  Otepsgdropt.  I  know  of  it  from  numerous  veriebiB,  but  few  ^  "' 
which  belong  1o  any  one  individual,  four  consecutive  centra  being  tiK  --** 
largest  nuuiher  I  have  obtained   in  association.     The  various  apecimen— -=*-" 


.m  ortbe  general  clinracKr 
The  neural  arches  iiresoat 
ir  as|>ecl.  below  the  tyga- 
tliB  nniorior  fuce  a  ooires- 
is  identical  with  that  which 
ji  anil  Amphiicg' 


oribed.  belong  in  the  cervical  aud  dorsnl  regions,  and  i1.  is  not  unlikoly 

llMt  one  Bci'ies  which  ia  nul  yel  ezlricBted  from  the  mntrii,  lacludee  aIm 

lunibara,  Mcmla  unit  cuudals.    But  of  thu  latter  I  am  not  at  pri'scnt  able 

Id  give  any  nccnunt. 
Biiili  dursal  and  cervical  vertehne  possess  ccr 

of  those  of  Citpij/dropt.  with  siuall  inUrcenlra. 

imporiant  differences.    There  la  on  the  posier 

jiophysis  a  well  developed  byposphen,  and  on 

[vindingly  strong  bypuntnim.     The  structure  if 

I  have  described  as  present  in  the  genera  Cnnuirai 

liuD.  bill  is  rather  boiler  duvelupcd.    It  ditappears  at  aouie  |>oatcrior  point 

of  the  dorsnl  series.     The  zygapophyses  uru  much  elevated  and  spread 

apnrt  in  Emptdoel**.  and  are  connected  tuguther  back  lu  back.  From  this 
Junction  the  diaimphyais  depends,    forming  n  vertical  septum  whose  in- 

foriflr  extent  is  grciitest  on  the  cervical,  and  least  on  tiie  dursal  rertcbne. 

It  is  undiviiied.  anil  as  tbem  is  no  capitular  facet  on  the  centrum,  the 
rib  bad  but  a  single  head.  The  expansion  of  the  diapophyses  with  that  of 
the  puaterior  Kygniwpliyscs  gives  to  the  posterior  side  of  the  vertebra  a  re- 
markable appesranco.  and  fomis  an  oblique  roof  alxive  the  contmm.  The 
ueoral  spine  is  not  etevated,  and  is  very  robust,  being  In  some  cases  greater 
In  the  transverse  than  the  an  I  ero- posterior  diameter,  again  approximating 
remolely  CanMraiiitarii.  Of  the  dentition  nothing  is  known,  but  some 
J«ws  with  teeth  of  animals  allied  b>  Glepij/dropt  may  belong  here.  Proba- 
bly oTiier  portions  of  the  skeleton  are  in  my  possession,  but  1  am  unable  as 
jel  lo  correlate  them. 

CAitr.  Sjiec^.  The  diapojibyscs  are  not  long,  and  their  ariictdar  surfaces 
arc  quite  elongate  downwards  and  forwards,  especially  on  the  cervical  cen- 
tra. On  roore  poslurinr  dorsals  the  dia|>uphysis  arises  exclusively  from  the 
neumi  arch,  but  maintains  its  very  uarrow  oblique  articular  face.  On  all 
the  vertebra  the  centrum  is  about  as  long  as  wide,  with  re^lar  marginal 
angles  without  bevel  for  Interceutrum.  The  sides  are  concave,  and  the  In- 
ferior median  line  horizontal,  and  thickened.  The  neural  spine  isshort  in  the 
domOs,  and  with  a  sul>quadratc section,  with  the  angles  lateral  andantero- 
postoriur.  The  apes  is  excavated  at  tlie  extremity.  The  space  between  the 
planca  of  the  opposite  Eygapophyses  is  strongly  convex.  The  latter  have 
linrizoalal  faces.  Iiintbervei'tebne  the  neural  spine  is  more  iraDsverse.  and 
tbo  lygapiphyscs  are  separatt^d  on  the  median  line  by  a  smaller  fossa  on 
the  anterior  face  of  the  areb,  and  a  larger  onu  on  ilie  posterior  face. 

In  a  ■[lecinieii  in  wbicb  the  byposphen  has  disapjiearcd,  it  is  represented 
by  A  ridge  connecting  the  poe^crlor  iyga|>opliy8es.  which  is  decurved  over 

~f  aeunU  canal. 

Mtaturrmentn.  M. 

No,  1,  dowal  vertobm  of  smaller  imlividiml. 

Total  eleVBtioii  of  vertebra 105 

I  SJevaiioD  ofcentfum 03B 

"        "  lygapopbysea OflO 


Diameter  of  centrum  | 
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Measurements.  M. 

Length  of  a  centrum  with  an  intercentrum  attached 0056 

Length  of  centrum 0040 

vertical 0035 

horizontal 0035 

Expanse  of  diapophyses 0080 

heads  of  rib 0035 

Elevation  to  summit  of  neural  canal 0045 

Comparison  with  the  vertebrae  which  I  have  found  associated  with  the 
jaws  and  teeth  of  Bolosaurus  atriatus  reveals  the  following  diflferences  : 
The  neural  arches  of  the  latter  are  distinct ;  the  intercentra  are  not  present 
on  the  vertebne  observed  (five  in  one  series  and  five  in  another)  ;  and  the 
centra  are  compressed  with  inferior  rib.  There  are  no  capitular  articular 
facets  in  the  vertebrae  of  Bolosaurus  described. 

Theropleura  RETR0VER8A.     Gen.  et  spec,  no  v. 

Char.  Gen.  Rhynchocephalian  reptiles  with  free  neural  arch,  and  a 
capitular  costal  articulation  on  the  centrum ;  the  intercentrum  probably, 
and  the  hyposphen  certainly,  wanting. 

This  genus  is  similar  to  Lysorophus  in  its  free  neural  arch,  but  there  is 
no  capitular  costal  articulation  on  the  known  vertebrae  of  that  genus.  The 
small  costal  face  of  the  diapophyses  is  distinct  from  what  is  seen  in  Epicor- 
dyhis  and  Empedocles. 

Char.  Specif.  Size  medium,  or  rather  larger  than  that  of  Clepai/drops 
natalu.  A  number  of  small  vertebrae  may  belong  to  a  young  individual, 
but  I  regard  as  type  a  dorsal  vertebra  of  an  adult,  where  the  suture  of  the 
neural  arch  is  visible  but  adherent.  The  species  is  characterized  by  the 
wide  posterior  expansion  of  the  border  of  the  articular  face  of  the  centrum, 
forming  the  capitular  facet  for  the  rib.  It  approaches  near  to  the  dia- 
pophysis,  and  descends  to  the  basal  fourth  of  the  centrum.  There  is  an 
angular  ridge  passing  backwards  from  the  inferior  border  of  the  diapophy- 
818  to  the  border  of  the  articular  face.  Below  this  angle  and  behind  the 
capitular  costal  face  the  centrum  is  deeply  concave,  the  concavities  of  the 
opposite  sides  being  separated  below  on  the  median  line  by  a  narrow  ob- 
tuse keel.     The  centrum  is  as  deep  and  long  as  wide. 

Measurements.  M. 

(  anteroposterior 025 

Diameter  of  centrum  -.  vertical 025 

(^  transverse 025 

The  small  specimens  agree  with  the  large  one  in  the  strong,  longitudinal 
angle  connecting  the  diapophysis  witli  the  posterior  border  of  the  centrum, 
and  in  the  wide  capitular  articular  surface. 

Theropleuha  unifoumis.     8p.  nov. 

This  species  is  represented  by  the  vertebrae  of  two  individuals,  and  per- 
haps of  two  others  of  smaller  size.    The  dorsal  centra  are  characterized  by 

•  Proceedings  Amer.  Philos.  Soc^  1877^  "^  * 


Cope.] 


620  iA%>^^ 


the  absence  of  lateral  and  inferior  edges,  and  the  narrow  reflected  po-^^^ 
of  the  anterior  border  for  the  capitular  facet.    The  diapophyaes  are  alK^oiV 
and  the  tubercular  surfaces  not  much  extended.    The  sygapophysiaL      sor- 
&ce8  are  but  moderately  oblique.    The  sides  of  the  centrum  are  gently^     ^ 
uniformly  concave,  and  the  inferior  middle  line  is  obtuse  and  not  pc     <o^- 
nent 

The  centra  of  the  smaller  specimens  alluded  to^  are  a  litUe  depre^^9>^ 
and  may  pertain  to  another  part  of  the  column. 

MsaiuremenU.  M. 

(  anteroposterior Odl 

Diameters  of  centrum  <  transverse. 022 

(vertical .021 

Expanse  of  anterior  zygapophyses 018 

Width  of  neural  canal 009 

ThBBOPLEURA  TKIANOXTIiATA. 

The  centra  of  the  vertebrae  of  three  and  probably  four  Indiriduals  re^:^!^'*' 
sent  this  reptile.  The  superior  imrt  of  these  resembles  that  of  the  T.  ^^^^ 
formit  in  lacking  the  angle  posterior  to  the  diapophysis  seen  in  the  T,  ^ 

raveraa,  and  in  the  small  extent  of  the  capitular  rib-facet.    The  infe.  -^^^^ 

—  —      like 

part  of  the  centrum  differs  in  the  presence  of  three  longitudinal  rib- *^ 

angles,  separated  by  two  latero-inferior  shallowly  concave  fiuses.     ^ 
median  rib  is  not  very  prominent,  is  obtuse,  and  concave  in  profile. 

articular  faces  are  rclotivelv  rather  wider  than  in  the  vertebra?  describecr^:^^^*^  ** 
typical  of  the  two  species  preceding  ;  but  in  one  vertebra  (No.  2)  the  i^^fP"^ 
portions  are  nearly  the  same. 

In  tlie  second  vertebra  mentioned  the  neural  arch  is  entirely  presen; — -m^^' 
The  diaix)physi8  is  at  its  base,  and  of  small  size  ;  the  vertebra  is  from  °^' 

behind  the  median  dorsal  region.  The  neural  spine  is  compressed  ^^  *°" 
elevated,  and  with  narrow,  truncate  apex.  The  articular  faces  of  the  z_  ^^JS' 
apophyses  are  nearly  horizontal. 

MectKureinents.  M. 

(  antero-posterior 018 

Diameters  centrum  No.  1  -<  transverse 017 

(  vertical 016 

(  antero-posterior 028 

Diameters  centrum  No.  2  <  transverse 024 

(vertical 026 

Expanse  of  anterior  zygapophyses 020 

Elevation  of  neural  spine  above  zygapophyses 052 

Tx.       ^       c^      .  .^  ( fore  and  aft 016 

Diameter  of  do.  at  summit  \  ^  ,^_ 

( transverse 007 

Batrachia. 

Eryops  MEGACEPHALU8  Coi)e.     Proceed.  Amer.  Philos.  Soc.,  1877,  p.  VrC^- 

To  the  characters  which  I  have  ascribed  to  the  genus  Eryop*  as  abc^  '^^ 
cited,  I  now  add  the  following.   A  series  of  a  few  large  teeth  much  exce^^^' 


Ing  Uie  maiillarks  in  sl/e  wiUiin  tlir  lutier,  [iprlinps  on  the  piilnttne  hone, 
Kt>  row  of  sinnller  teoUi  niiUin  iliu  uiaxillary  Berk's,  or  on  the  vomer,  as  Jn 
Matlodouiauru*  and  CapHamuran.  The  ehonnffi  are  large,  and  exlead 
well  furwnnls. 

Thtsspeetes  is  the  moetabundunlas  well  us  thelnrgcatBntrachian  of  Ihe 
fonnnUon.    Some  of  ihe  crnnia  arc  -•'100  Mb.  in  length. 

Il  m»y  be  aildod  Ihat  Ihe  verlebrw  wUicli  I  dearribod  (1.  <i.)  under  rbe 
he«d  of  Uiis siicciea,  and  which  were  found  wtlli  ilit  crimium  which  repre- 
KDIs  it,  may  nut  really  Iw-loiig  to  it. 

pARioxTe  PBUHicoLi'H.  Gen.  et  sp,  nov. 
Char.  Otnerieut.  Suborder  Labyrinthodontia.  Uend  of  medium  pro- 
por^ODB,  with  orbiU  near  Ihc  middle  of  the  length,  and  lateral  exlernut 
R«rM.  Epiotic  bones  prominent,  bounding  a  deep  auditory  notch.  Mandib- 
ular angle  projecting  tieyund  the  gleniold  cavity.  Maxillary  and  pretnai- 
Ulary  teeth  nut  large,  conic.  Bubcqual ;  within  them  a  series  of  rather 
numtrouR  teeth,  of  near  the  same  sice,  probably  risliig  from  the  palatine 
boae.     No  lyra  diacoTerable. 

This  genus  resembles  Rhini>mura»  and  Bryo-pn,  hut  belongs  to  Hie 
)(roup  with  prolonged  mandibular  angle.  Among  Ihese  it  differs  IVora 
Maitodontaurui  and  its  Imuicdinte  allies  In  the  deep  auditory  notch  und 
prominent  epiotic  bones.  From  Labgrintliodon  and  Anlhnieut'iur'it.  the 
nniform  sir.es  of  its  teeth  dislinguiah  it  ;  while  there  is  no  indication  of 
tlie  &cial  fonianelle  of  Datyeept.  which  Is  olherwiso  much  like  Pariiirj/i. 

Char.  Speeif.  This  salamander  is  represented  by  two  cntnla  of  similar 
•lie,  to  one  of  which  a  few  rencbrre  are  Httached.  I  have  not  yet  removed 
ttte  matrix  enclosing  the  latter,  aa  It  is  a  task  requiring  much  time-  The 
genoral  form  of  the  skull  is  a  triangle  witli  rounded  sides  and  narrowed  and 
obtuae  Bpex.  Thn  parielal  region  is  rather  elevated  and  wide,  and  Is  bounded 
Iftlemlly  by  a  low.  angular  ridge  which  e.ilends  anteriorly  from  tlic  epiotic 
Migle,  diminisliing  in  prominence  to  the  orbit.  The  eitemal  lurder  of  the 
opiutie  next  the  auditory  notch  is  Acute,  and  the  posterior  angle  <s  de- 
curved,  as  though  it  formed  the  rim  of  n  large  tHtmbr-mnm  If/vtpani.  Be- 
twiwn  the  epiotic  cornua  the  suprooccipilnl  Ixirder  Is  concave  The  middle 
of  the  parietal  region  is  concHve. 

The  orbits  are  latg<'  and  have  ]inimincnt  rims,  which  separate  a  concave 
interorbital  region,  which  is  less  than  half  as  wide  as  the  longest  (antero- 
{KMterior)  diameter  of  the  oriilt-  Thi'  rim  is  most  prouiineDt  at  ilie  front  of 
the  orbit,  anterior  to  which  the  side  of  the  luuxzle  is  somewhat  bwollon. 
Tbcrc  is  no  cantlias  roslralis  :  in  lU  stead  tliere  is  a  conniviiy  beliind  the 
nares,  with  an  iDtcr%-eDing  swelling  just  l>chind  the  hitter.  Thesn  are 
eqnally  lateral  and  superior  in  their  prvseniati<'n.  The  middle  uf  the 
ntuxle  is  slightly  concave,  with  n  tnw  mcdinu  longitudinal  ridge.  If  there 
be  »ny  sculpture  of  the  surface  of  the  emnlal  and  mandibular  bones,  it  must 
be  slight :  where  the  thin  layer  of  tine  grdned  matrix  wliidi  invests  It  ha* 
hetm  removed,  It  is  siiuH)tli. 

The  crowns  of  the  teeth  are  rather  slender  ;  one  from  Ibe  posterior  part 
TVK.  AMKtt.  PHii.os.  HOC.  XVII.  Il)I.  3m.     pbinted  may  17.  1878. 


WkUli  of  ekull  At  extretnlliet 
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of  the  premBiillftry  bone  <Icm?9  not  diapliiy  any  isutting  edges  nor  btaa. 
Tbe  yrooTea  of  infleclion  sre  Btri)ng,  luid  extood  wull  luwards  tb«  mt. 
Iml  they  are  not  Humecoiis. 

JleaiuremefUt.  M- 

Lengih  of  akull  from  muiale  W  ejiiutic  nngic 

"  "  "  BUpraoccipiUl 

"  "  "  front  of  orltita 

"  "  "  nares  inxiHl} , . , , 

ofquadrales 

ic  angles 

"   at  fh>m  of  orbits 

■■  "    between  uarea 

Long  diameter  of  orbit 

From  tbe  saiue  locality  and  horizon  as  the  last  ap«cieB. 
Ckicotub  iiETGnoci.iTUB  Cope. 

Proceed.  Academy  Fliilada.,  1875.  p.  405.  American  Nnturalist,  rf*'' 
1878  {published  April  33d),  p.  SIB. 

Specimens  of  a  numberof  indirlduals  probtibly  referable  to  tlio  Bt>tf^~^  , 
Bppcies.  exhibit  many  of  its  cbaractere.  These  are  very  teniMrk*blu,  ^^* 
Indicate  another  type  of  vertebral  eolutnn  hereti>roru  imkiio  wn. 

Tlie  iutercenira  are  more  largely  developed  than   iu  any  other  gen 
having  tbe  form  and  proportions  of  the  centra  in  the  caudal   rugiun,  o^ 
being  bm  little  smalli'r  in  other  ponioua  of  the  column.    In  ilie  prepei^" 
region,  the  true  centra  ouly  bear  acurul  arches,  which  are  articulated,  ac  ^ 
hear  »hi>rt  diapophyses  at  their  base.    On  lbs  caudal  region  iliey  share  i.  ^ 
neural  arches  witli  the  intercentro,  while  the  latter  hour  the  contiuuu  ^ 
clievron  bones  exclusively.  Tbe  neural  spines  are  well  devei<>|icd.  and  n.^ 
prolonged,  in  boiti  regions.    The  ribs  are  rolmat,  and  the  abdomen  is  pr*^ 
lected  beneutli  by  a  series  of  long,  narrow  and  flat  scales,  wliicli  form  in^'^'' 
bticatcd  ehevnms  directed  forwards  at  tbe  middle  line. 

The  phalanges  are  short  luid  wide,  with  but  slightly  condyloid  Mlical^'^  - 
tions.     The  disial  one  is  very  short,  and  terminates  in  a  narrowtid  a 
projection,  aoniewliat  like  those  of  man,  hut  shorter. 

A  cranium  which  accompaated  tbe  portions  of  ihetrankaliov(!iIcscribGv>^         :^. 
may  belong  tu  the  same  species.    It  is  that  of  a  Labyrinthodont  iu  aom-^^^^p. 
degree  allied  to  Trematoiaurut.    Its  form  is  elongate  and  the  urliiis  ■r*'*'^^! 
behind  the  middle.    Tbe  mandiblis  do  not  exhibit  prominent  an^lea,  anr  *~*  '" 
the  epiottc  angles  are  not  distinguished  by  a  notch  from  the  posterior  Imr*  *~  _ 
der  of  the  os-qundrutura.    The  epiotic  bunes  and  two  suprnoccipilals  fom 
the  posterior  boundary  of  the  table  of  tlie  cmninm  ;  anterior  W  which  ih- . 
usual  parietnls  and  ptcrotics  extend  tu  the  frontals  and  poet-fronlals, 
low  the  latter  is  the  postorbltal,  which  is  bounded  behind  by  the  sqiian 
(Eupni  wiuamosal.  Owen,  Palxfinlology,  p.  170t.    The  quadraio  jugal  ii 
possibly  distinct  Iruni  rlie  large  innlar.     Tlicre  is  a  "  tym"  ui 
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lich  are  widely  separated  on  the  anterior  part  of  the  muzzle,  and  which 
Qverge  in  front  of  the  orbits,  which  they  barely  reach.  Another  groove 
cupics  the  inferior  margin  of  the  dentary  bone.  There  is  a  deep  auricu- 
'  fossa  beneath  the  epiotic  and  posterior  part  of  the  pterotic  bones.  There 
but  one  series  of  teeth  on  each  maxillary  and  denlary  bone  exposed  by 
5  present  condition  of  the  specimen.  The  teeth  are  subequal,  gradually 
Teasing  in  size  anteriorly  where  their  long  diameters  are  transverse  to 
5  axis  of  the  dentary  bone.  The  surface  of  the  cranial  bones  is  not 
ongly  sculptured.  Posteriorly  it  is  rather  closely,  and  anteriorly  it  is 
irsely,  punctate.  The  sculpture  of  the  lower  jaw  is  similar,  except  that 
is  smoother  posteriorly. 

ks  this  species  has  been  already  described,  further  detail  is  not  now 
^en.  The  present  specimens  show  that  the  species  was  founded  on  a 
iidal  intercentrum,  and  that  the  C.  discophorus*  was  founded  on  dorsal 
^rcentra.  They  also  show  that  my  original  reference  of  loose  phalanges 
this  genus  was  correct. 

ZaTRACHYS   8ERRATU8.      GCU.  Ct  Sp.  UOV. 

Char.  Oen.  The  existence  of  this  genus  is  demonstrated  by  various 
agments,  the  most  characteristic  of  which  is  a  portion  of  a  maxillary 
me.  This  probably  belonged  to  a  species  of  the  order  Stegocephali,  but 
hether  to  the  Ganocephalons  or  Labyrinthodont  division  is  uncertain, 
lough  the  evidence  is  in  favor  of  the  former.  The  teeth  are  in  a  single 
tries,  and  their  bases  are  anchylosed  to  the  bottom  of  a  shallow  groove, 
he  external  boundary  of  this  groove  is  more  prominent  than  the  internal, 
►  that  the  attachment  of  the  teeth  is  shortly  pleurodont.  The  teeth  have 
>nic  crowns,  and  have  basal  grooves  indicating  the  dentinal  inflexions 
>mm()n  to  this  group.  The  maxillary  and  other  bones  are  characterized 
f  their  strong  sculpture,  in  the  former  the  ridges  being  dfiveloped  into 
fominent  tubercles  in  various  places. 

Char.  Specif.  The  horizontal  expansion  of  the  maxillary  bone  is  a  char- 
^r  of  this  species,  so  that  its  plane  forms  an  obtuse  angle  with  that  of 
belong  axes  of  the  teeth.  It  presents  no  palatal  lamina.  The  teeth  are 
'Parated  by  intervals  of  greater  width  than  tl^e  diameter  of  the  base, 
he  border  of  the  bone  above  the  teeth  is  thickened,  and  the  ridges  arc  de- 
Jloped  into  numerous  tubercles.  These  project  externally  so  Jis  to  form 
prominent  serrate  margin  entirely  overhanging  the  external  alveolar 
>rter.  The  ridges  diverge  inwards  in  a  radiating  manner.  The  surface  is 
berwise  irregular  from  the  presence  of  a  deei)  fossa  on  the  outer  side 
ithin  the  inner  alveolar  border. 

Mefif^urements.  M. 

Length  of  fragment 018 

Width    "        *'        018 

**         **        **        alveolar  groove 002 

Length  of  prominences  beyond  alveolar  border 003 

Diameter  of  a  tooth  basis 001 

Three  teeth  in 005 

♦  Proceed.  Amer.  Pbllos.  8oc.,  1878,  p.  188. 
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Tbim ERORUACHI8  IN8IGNIS.    GcD.  et  sp.  DOT.  GhknooephalonuD. 

See  Aincricaa  Naturalist,  May  (April  22)»  1878,  p.  328. 

This  genus  is  referred  to  the  Oanoeephala  of  Owen,  as  a  Stegooephil 
Batracliian  with  vertebral  centra  represented  by  separate  cortical  osnfici- 
tions,  and  witli  the  cliorda  dorsalis  persistent  in  the  basioccipital  region. 
The  btvsioccfpital  bone,  although  ossified,  supports  no  condyles  properly  w 
called,  but  a  cup-like  articulation  for  the  first  vertebra,  like  that  of  fishes, 
but  which  is  perforate  for  the  chorda  dorsalis.  It  possesses  the  other  char- 
acters of  the  suborder  in  the  presence  of  zygapopliyses  and  of  the  quadnto- 
jugal  arch. 

Char.  Oen.  The  centrum  is  represented  by  three  cortical  ossiflcatioiu  of 
the  chorda-sheath,  a  median  inferior,  and  two  lateral.  The  lateral  pieces 
arc  quite  distinct  from  each  other,  and  are  in  contact  with  the  neuripopb* 
yscs  above,  and  the  posterior  border  of  the  median  segment  in  fh>ot 
The  neural  arch  joins  chiefly  the  lateral  elements,  but  is  ia  slight  cootsct 
with  the  lateral  summits  of  the  inferior  element.  The  halves  of  the  neanl 
arch  are  coossifled,  and  support  well  developed  zygapopliyses,  but  no  neiuil 
spine.  A  lateral  expansion  of  the  base  of  tlie  neurapophyses  represents  the 
diapophysls,  but  it  is  horizontal  and  thin. 

The  cranial  bones  are  sculptured  with  pits  and  reticulate  ridges.  The 
parasphenoid  bone  is  flat.  The  external  nostrils  are  large  and  superior, 
and  not  anterior.  The  angle  of  the  mandible  is  little  produced,  and  the 
glenoid  cavity  is  transverse  and  wider  at  the  inner  than  the  external  ex- 
ireniity.  The  inner  wull  of  the  mandible  doAcends  from  the  glenoid  fossa,- 
including  wilh  the  horizoutal  outer  wall,  a  dei'p  internal  pterygoid  fossa. 
No  coronoid  bone  or  process.     Synii>hysis  short. 

The  teeth  exhibit  the  inflected  dentine  of  this  and  allied  groups.  So  far 
as  preserved,  they  ure  simply  conic,  but  there  arc  none  with  the  apices 
complete.  There  are  two  series  on  each  side  of  the  upjier  jaw,  both  of 
which  consist  of  larger  teeth  at  their  anterior  portions.  The  anterior  teeth 
of  the  inner  row  beneath  the  external  nares,  are  much  the  largest.  A  thin 
bilateral  bone  from  some  part  of  the  roof  of  the  mouth  supports  some  large 
teeth,  and  a  row  of  small  ones  diverging  from  them  on  each  side.  The 
mandibular  teeth  are  in  one  principal  series,  and  become  a  little  largiT an- 
teriorly. Near  the  symphysis  there  are  on  each  side,  within  the  external 
row,  one  or  two  large  teeth.  The  ribs  are  short  and  little  curved,  and 
tliey  have  flat  expandeil  heads.  They  are  attached  to  the  dia|x>physial 
ex])ansion  of  the  neural  arch.  Such  limb  bones  as  are  preserved  are  with- 
out condyles,  and  are  of  relatively  small  size. 

Trimcrorhttrhin  ditlers  from  ArchegoMaurmt  in  the  ossification  of  ^^^^ 
basicranial  elements  ;  in  the  absence  of  attached  neural  spines,  and  in  the 
regular  and  definite  tripartite  ossificjition  of  the  chorda-sheath.  The  fom^ 
of  the  cranium  of  Trimerorharhis  is  unknown. 

Char.  Sjec/'f.  There  are  two  largo  tusks  at  the  anterior  extremity '^f 
the  inner  su|)erior  row  of  teeth,  and  two  similar  ones  on  the  platelik'"  <'^^*' 
ment  above  described.  The  interior  border  of  the  mandible  rises  gradually 
posteriorly  to  below  the  posterior  border  of  the  glenoid   aiviiy,  behind 
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which  is  a  short  vertical  and  compressed  angular  process,  which  is  round- 
ed in  profile.  There  is  a  patch  of  small  teeth  inside  of  the  posterior  ex- 
tremity of  the  mandibular  series.  The  mandible  closes  inside  of  the  pos- 
terior part  of  the  quadrato-jugal  arch.  There  is  a  groove  near  the  inner 
margin  of  the  inferior  face  of  the  mandible  ;  external  to  this  the  surface  is 
marked  with  elongate  shallow  pits.  The  sculpture  of  the  external  side  of 
the  ramus  is  less  pronounced,  and  the  pits  are  smallest  near  the  angle. 
The  pits  of  the  top  of  the  cranium  are  coarse  and  well  defined.  The  frag- 
ment of  maxillary  bone  is  broken  off  four  teeth  behind  the  tusks,  and  the 
neural  opening  has  contracted  but  little  at  that  point.  The  sculpture  of 
the  anterior  vx)rti<m  of  the  maxillary  is  coarsely  reticulate. 

The  diapophyses  of  the  centrum  are  oblique  rhomboids  in  form,  the  an- 
terior upper  side  receiving  the  neural  arch.  The  external  surface  is  con- 
cave and  smooth.  The  median  element,  which  I  call  the  intercentrum,* 
is  a  crescent  with  subacute  horns,  which  terminate  below  the  anterior  part 
of  the  posterior  zygapophyses.  The  inferior  surface  is  slightly  angulate, 
with  two  low  latero-infcrior  ridges,  and  sometimes  a  low  median  one.  The 
surface  between  them  is  delicately  reticulately  sculptured.  The  neural 
arch  is  oblique  and  highest  behind.  The  combined  neurapophyses  rise 
rather  abruptly  behind  the  anterior  zygapophyses  with  an  obi  use  and  C(m- 
vex  margin.  They  then  descend  in  an  arc  to  the  extremities  of  the  poste- 
rior zygapophyses,  diverging  downwards  and  separated  by  an  open  groove 
which  was  doubtless  the  basis  of  attachment  of  the  cartilage  which  repre- 
sented the  neural  spine.  External  surface  of  the  neurapophyses  smooth. 
^he  zygapoph^'ses  have  little  lateral  expansion,  but  are  well  defined  and 
prominent  antero-posteriorly.  The  ])rocesse8  which  I  have  alluded  to 
above  as  diapophyses,  may  not  be  such,  as  they  are  simply  transverse  ex  - 
pansions  of  the  anterior  inferior  portion  of  the  neurapophyses,  whose  pos- 
terior border  articulates  with  the  lateral  diapophyses  of  the  centrum. 

The  basi(xjcipital  condyloid  fossat  is  transversely  hexagonal  in  outline, 
the  superior  border  being  deeply  notched  by  the  superior  jx)rii<)n  of  the 
fo99a  chordae  dorsalts.  The  articular  surface  itself  is  funnel-shaped.  The 
parasphenoid  bone  advances  far  posteriorly  under  the  basioccipital.  It  ex- 
pands into  an  acute  angle  on  each  side  below  the  prootic,  and  then  con- 
tracts, so  that  its  sphenoid  region  is  narrower  than  its  occipital  extremity. 
Its  surface  is  slightly  concave. 

Measurements.  M. 

Depth  of  maxillary  bone  at  middle  of  nares .021 

Width  of  palatal  surface  '*  "       014 

Six  maxilUry  teeth  "  "       014 

Diameter  of  an  anterior  maxillary  tooth 002 

*'  **  tusk  of  inner  row 004 

Length  of  ramus  mandibuli  to  anterior  border  of  inter- 
nal pterygoid  fossa 058 

Depth  of  do.     at  do 028 

*  American  Natural i»t,  May,  1878,  p.828 
t  This  term  is  used  as  preferable  In  this  case  to  that  of  ocdplta'  ' 
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MeasuremenU.  M. 
Length  of  ramus  mandibuli  to  posterior  border  of  inter- 
nal pterygoid  fossa. 015 

Depth  of  ramus  mandibuli  at  do 016 

.110  from  angle 016 

Six  posterior  mandibular  teeth  in Oil 

Transverse  extent  of  glenoid  cavity 013 

*'         diameter  of  condyloid  fossa  of  occiput 019 

Vertical  diameter  of  do 013 

Greatest  width  of  parasphenoid 034 

Thickness  of  do.  at  sphenoid  iK)rtion 0035 

Three  vertebrie  (measured  below)  in 042 

Chord  of  intercentrum 018 

Length  of  intercentrum  below 010 

Thickness  "  "      002 

Total  length  of  neural  arch 017 

Elevation  of  do.   above  posterior  zygapophyses 008 

Expanse  of  anterior  zygapophyses 007 

Long  diameter  of  lateral  diapophysis 012 

Short        *'  '*  •*        005 

Length  of  a  rib 021 

Width  of  liead  of  do 008 

This  species  was  abundant  during  the  Permian  period  in  Texas,  judging 
from  the  number  of  iiulividuals  included  in  my  collection. 

RuACiiiTOMUs  VAi.ENs.     Gen.  ct  sp.  nov.  Ganocephalonnn. 

Chnr.  Gr.n.  These  are  derived  exclusively  from  vertebra',  which  api>ejtr 
to  l)eh)n,!Z  lo  only  one  species.  Four  is  the  largest  number  which  has  been 
found  consecuiively  in  any  one  individual,  isolated  portions  of  the  vertebne 
beinii;  more  abundant.  From  these,  characters  of  an  interesting  genus 
allied  to  Trinierorlntcliin  may  be  derived. 

Each  vertebra  consists  of  two  segments,  -an  intercentrum  and  a  neural 
arch.  Tiie  true  centrum  is  wanting  in  the  specimens  at  my  dis|)osiil,  an^' 
the  intercentrum  supports  portions  of  two  adjacent  neural  arches,  ^^i''^ 
these  it  shares  the  intervertebral  articular  face  usually  borne  by  the  cen- 
trum. P^ich  articular  face  is  thus  divided  into  three  portions,  one  third 
belonging  to  each  neurapoi)hysis,  and  one  third  to  the  intercentrum.  R^' 
tween  these  the  course  of  the  chorda  dorsalis  is  unobstructed.  NeurHi 
spine  present,  coossitied.  Diapoi)hysis  large,  with  a  subvertical  tuUTCU- 
lar  costal  face.     Zygai)oi)hyses  well   develoi)ed. 

The  absence  of  centrum  and  presence  of  neural  spine  and  articular  fac^* 
on  the  neuraj^ophyses,  with  the  well-developed  diapophyses,  distinguish 
this  genus  tYom  'TrimerorhncJiu.  The  large  intercentra  and  articular  foces 
of  the  neural  arch  ilistinguish  it  from  Archeffosaunis. 

Chiir.  Sper/'f.  The  RharhitomHf<  rtileiu  is  a  much  larger  species  than 
the  Ti  imerorhdrfiiH  iusifjnts,  equaling  or  exceeding  the  Empe docks  alntuf- 
The  intercentra  are  very  robust  ;  the  posterior  face  is  nearly  straight, 
while  the  inferior  border  of  the  anterior  face  curves  backward  to  meet  the 
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former  at  an  angle.  The  inferior  face  is  convex  transversely,  and  slightly 
concave  antero  posteriorly.  The  tubercular  rib  faceta  are  oval,  and  are 
narrowed  downwards  and  forwards.  The  side  of  tlie  neurapophysis  de- 
scribes a  curve  which  rises  a  little  to  the  superior  part  of  the  extremity  of 
the  diapopliysis.  The  zygapophysial  surfaces  are  as  wide  as  long,  and  a 
little  oblique.  The  neural  spine  is  not  very  elevated,  and  is  very.robust ; 
its  section  is  a  longitudinal  oval.     Its  summit  is  truncated  and  thickened 

laterally. 

Measurements,  M. 

T^.        ^       ^.  ,  .         (transverse 035 

Diameter  of  intercentrum  {  ^    .  ^^^ 

i  antero-postenor 023 

Expanse  of  diapophyses 078 

Length  of  tubercular  surface  of  do 022 

Elevation  of  neural  arch 071 

"      spine 040 

Anteroposterior  diameter  of  summit  of  do 044 

Pisces. 
Ctenodus  periprion.     Sp.  nov. 

This  large  species  is  indicated  by  a  fine  palatal  tooth  of  the  left  side.  Its 
outline  approaches  that  of  a  right-angled  triangle,  but  the  hypothenuse  is 
deeply  incised  by  the  interradial  notches.  The  plate  is  rather  thin,  and 
is  moderately  concave  on  the  inferior  face.  The  ridges  number  seven,  all 
of  which  are  directed  outwards  and  forwards.  They  are  separated  by 
strong  grooves,  and  have  a  perfectl)'  smooth  and  uniform  crest,  and  be- 
come more  elevated  at  the  distal  extremities.  The  latter  arc  steeply  de- 
curved  and  serrate,  both  faces  being  invested  with  a  polished  enamellike 
layer.  This  substance  is  only  visible  in  an  edge  view,  and  covers  one-half 
the  depth  of  the  margin,  being  excavated  bj'  the  extremities  of  the  radia- 
ting grooves.     The  sui)erior  face  is  flat. 

The  absence  of  serration  from  the  radiating  ridges  of  this  species  is  a 

Btriking  feature,  allying  it  to  the  genus  Ptyonodus,*  where  the  teeth  are 

wanting. 

Measurements.  M. 

Length  of  dental  plate 037 

Width    "  "         018 

Thickness  at  inner  border 005 

*'  '*  external  border  of  penultimate  crest 007 

From  the  same  locality  as  the  species  above  described. 

Ctenodus  poruectus.    Sp.  nov. 

Two  teeth  of  the  left  palate  indicate  this  species.  The  tootli  is  char- 
acterized by  the  small  number  of  its  crests  (six),  of  which  only  one, 
the  very  small  first,  is  directed  backwards,  and  the  last  four  are  di- 
rected forwards.  The  crests  are  separated  by  deep  grooves,  which  ter- 
minate in  deep  emarginations.  The  anterior  crest  is  produced  much 
beyond  the  extremity  of  the  penultimate,  and  the  latter  as  much  be- 

*  Proceed.  Amer.  Philos.  See,  1877,  p.  192. 
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yund  the  r<mrtU.  The  extremities  of  the  crests  cilend  otillquol?  tntbdr 
biwefi,  ADd  sii|)|K)rt  fotimrtivc  dentiform  processes.  The  ileiiMBUiniiteliJLT 
t^xlcmls  inwBfds  ns  Ebr  aa  the  Itnaes  of  t.lic  serrate  porllnns.  Tbr  iunu 
fttce  if  tbo  anterior  crest  is  obliiiuc,  and  the  posterior  inner  biirvler  lurfrt 
outwards  to  Inhiud  the  lirst  crest,  lenring  a  ehclf-like  cnnt'muatioa  ot  til 
|>alAtal  siirriKe  of  the  tooth. 

Afeatureiaenli.  K. 

Length  of  toollj 038 

Width  at  Ihidi  cnst OlS 

Depth  opposite  third  cnst OM 

This  species  masl  be  comparwl  with  0.  /miattit  Cojw,  luid  C,  KTraltt 
Newl).     The  latter  is  a  wide   i  tli  Iusb  oblique,   aiid  full;  scmlr 

crests.     The  formiT  U  a  narro  i!a,  but  the  antenar  crests  a.tt  ki\ 

ticarly  so  extended  ;  it  Is  deeper.  .  c  inner  side  is  vertical,  and  «ilti* 

out  tlie  posterior  palatal  lamina  se .he  two  epccica  named. 

Ctknoouh  DiAU)r  rcB.  Sp.  noT. 
Represented  by  a  single  left  tooth  in  excellent  prosemition.  Its  (Hiinr- 
ters  are  very  niarbcd.  It  ia  of  narrow  riu,  and  has  more  numeions  atM 
than  any  other  known  American  ipei  .  They  number  ten.  And  there  v 
iwo  or  three  other  nidimental  ones  i  e  poslorior  etlremity.  Thejatttll 
luure  trauBveise  tJian  ugUBl,  Ave  bei  iirected  forwards,  and  0*e  sli^llj 
iMCkwards.  The  crests  are  acute.  _  tlie  grooves  and  emorginations  v 
not  very  deep.  The  crests  arc  entire  ccept  at  the  obliquely  truncatf  dit' 
titl  exlreraitiea,  where  there  are  flrom  o  lo  four  dentaUona.  The  Ehiain; 
luyeT  does  not  cKlend  within  IheHc.  c  inner  border  of  the  luoUi  '■»  Ttt- 

Ileal,  excepting  posteriorly,  where  the  inner  liorder  of  the  erest-bctrit; 
portion  turns  outwards,  leaving  a  narrow  ledge  of  tbe  palatal  V*it».    Tlu 

Metmnremenla,  H. 

Length  (.l)U4  nt  one  end  inferential) 033 

Width  at  fifth  crest 010 

Depth  opposite  flflli  crest 004 

It  iu  not  necesstiry  to  compare  tliis  species  with  any  other. 

Obsbkvatioss  on  the  Peltcosacria. 

In  addition  to  ttic  type  of  liumcruHdcscribcd  tinder  the  headof  tiiegeotu 

Cleji'i/ili'oj'i,  several  otlier  reiuarkiible  forms  occur  in  the  collection,  whirl 

are  pnibiilily  refernible  to  the  various  genera  of  Peiyeotauria.    I  p« 

tlie  following  tabular  analysis  of  them  : 

.-I.  No  condyle  ;  a  su])rucondyiar  foramen.    No  special  proximal  uiioi- 
lar  surfaces. 

No,  1.  {ClfpKudroiif) Specimens. 

A  A.  Condyles  and  9Hi>racondylnr  foranien. 
„,  The  shaft  uninterrupted. 

No,  'i.   Condyles  longer;  snialliT 8p.l 

No.  3    Condyles  wider  ;  larger    Sp.i 
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aa.  The  shafl  interrupted  by  a  prominent  diagonal  ridge. 

No.  4.  Epicondyles  and  ridges  enormous Sp.  1. 

AAA.  No  supracondylar  fossa  ;  condyles  as  in  A  A. 

No.  5.  Form.more  slender 8p.  8. 

No.  6.  Form  more  robust 8p.  1 . 

The  above  humeri  represent  three,  and  perhaps  four  genera,  which  have 
been  probably  already  named  from  crania  or  vertebrae  in  the  preceding 
pages.  No.  1  has  been  already  identified  as  belonging  to  the  Clepsydropn 
natalis.  Nos.  2  and  8  are  generally  similar  to  the  type  referred  by  Meyer 
to  the  Eurosaurui  of  Fischer,  which  had  been  previously  described  as 
Mammalian  by  Kutorga  ;  but  the  epicondyles  are  more  largely  developed. 
Humerus  of  form  No.  4  is  very  remarkable,  resembling  in  some  degree 
that  of  a  mole,  being  exceedingly  robust,  and  having  the  muscular  inser- 
tions enormously  developed.  It  doubtless  belonged  to  a  fossorial  animal, 
possessing  great  power  in  the  anterior  limbs.  If  we  search  for  vertebree 
presenting  features  corresponding  to  such  a  mode  of  life,  we  sleze  at  once 
•on  those  of  the  genus  Empedoelea.  Here  the  elevated  roof-like  character 
of  the  zygapophyses  and  the  connecting  platform  suggest  protection  against 
superincumbent  weight,  while  additional  strength  is  obtained  by  the 
hyposphen  articulation  below  them.  The  short  wide  neural  spine  is  high- 
ly appropriate  also  to  subterranean  habits.  It  is  also  probable  that  the 
animals  possessing  the  humeri,  from  No.  2  to  No.  6  inclusive,  were  all 
more  or  less  fossorial.  Humeri  Nos.  5  and  6  have  the  characters  of  Nos. 
2  and  8,  but  the  supracondylar  bridge  is  wanting,  and  the  internal  epicon- 
dyle  not  quite  so  much  expanded. 

The  division  Pelycosauria  is  established  primarily  on  the  genera  Clepsy- 
drop$  and  Dimetrodon,  but  their  cranial  structure  renders  it  highly  proba- 
ble that  Ectocynodon,  Pariotichus  and  Bolosaurus  belong  to  it.  It  is  also 
probable  that  the  genera  Empedoclen,  Embolophorua  and  others  determined 
from  vertebra;  belong  to  it,  as  the  latter  are  frequently  accompanied  by 
pelvic  bones  of  the  type  of  that  of  Dimetrodon.  All  the  genera  known 
firom  teeth  and  crania,  are  of  carnivorous  habit,  excepting  BolosauruB  and 
Diadeetss;  they  may  be  referred  to  a  single  family  on  this  account,  which 
I  call  the  Clepsydropidce,  Bolosaurus  will  form  the  type  of  another  fam- 
ily characterized  by  the  transverse  position  of  the  crowns  of  the  teeth,  un- 
der the  name  of  BolosauridcB.  Prof.  Owen  has  named  a  group  of  Triassic 
and  Permian  reptiles  the  Theriodonta,  characterized  by  the  mammal-like 
differentiation  of  the  incisor  and  canine  teeth.  The  animals  thus  referred 
by  Prof.  Owen  probably  enter  my  suborder  of  Pelycoaauria,  although  the 
structure  of  their  pelvis  remains  to  be  ascertained.  If  so,  they  correspond 
with  my  ClepsydropidcB,  since  Prof  Owen  does  not  include  herbivorous 
forms  in  his  division.  As  it  is  plain  tliat  the  herbivorous  and  carnivorous 
types  belong  to  the  same  order,  and  probably  suborder,  it  becomes  neces- 
sary to  subordinate  the  term  Theriodonta  to  that  of  Pelycoiawria,  To 
another  division  of  reptiles  from  the  South  African  Trias  typified  by  the 
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genus  Pareiasaurus  Ow.,  he  gives  a  si)ecial  name,  expressive  of  the  deeply 
impressed  surfaces  of  the  centra  occupied  by  the  remains  of  the  chorda 
dorsalis.  As  this,  or  the  perforate  condition,  is  characteristic  of  aU  of  the 
Pelycosaurta,  it  is  probable  that  it  is  present  in  Prof.  Owen's  TherodanUa 
also.  It  is  also  evident  that  since  the  dental  characters  of  Pareia$aurui 
do  not  serve  to  distinguish  it  as  an  order  (torn  the  genera  with  distinct 
canine  teeth,  this  group  also  must  be  looked  upon  as  a  sabdivision,  per- 
haps of  fiunily  value,  of  the  Pelycotauria  or  other  parts  of  the  Rhyncho- 
cephalous  order. 

The  Texan  genera  of  this  group,  so  &r  as  yet  known,  are  about  equally 
related  to  the  Ural  and  South  AfHcan  types.  The  age  of  the  former  deposit 
is  the  Permian,  which  includes,  according  to  Murchison,  the  Todtliegende 
and  Zechstein  of  Thuringia.  The  age  of  the  South  African  beds  is  uncertain, 
but  is  suspected  by  some  authors  to  be  Triassic,  and  by  Owen  to  be  Patoosdc 
In  discussing  the  age  of  the  CUp%ydrop$  shales  of  Illinois,  which  had  been  re- 
ferred to  the  coal  measures  by  all  previous  investigators,  I  left  the  question 
open  as  to  whether  they  should  be  referred  to  the  Permian  or  Triaasic 
formations.*  The  evidence  now  adduced  is  sufficient  to  assign  the  forma- 
tion, as  represented  in  Illinois  and  Texas,  to  the  Permian.  Besides  the 
saurian  genera  above  mentioned,  the  existence  of  the  ichthyic  genera 
Jana$8(f,  Ctenodus  and  Diplodui,  in  both  localities,  renders  this  ooune 
necessary. 

Thebes. 

1.  The  horizon  of  the  Clepsydrops  shales  of  Illinois  and  correspond- 
ing beds  in  Texas  is  Permian. 

2.  That  this  period  witnessed  an  abundant  life  ofland  and  ichthyic  ver- 
tebrata,  tlie  former  consisting  of  Rhynchocephalian  reptiles  and  Stego- 
cephalous  Batrachia, 

3.  That  in  the  land  vertebrata  of  this  period,  the  amphiplatyan,  procoelous, 
and  opisthoccelous  types  of  vertebral  articulation  were  unknown,  and  that 
the  vertebral  centra  are  either  deeply  amphiccBlous  or  notochordal. 

4.  That  in  the  case  of  both  the  Bhynchocephalia  and  Stegocephali,  a  spe- 
cialized dentition,  and  in  the  former  order,  a  specialized  limb  structure,  were 
superadded  to  this  imperfect  vertebral  structure. 

5.  That  in  the  primitive  land  Vertebrata  otihe  Permian,  the  place  of  the 
vertebral  centrum  was  occupied  by  two  elements,  the  centrum  and  inter- 
centrum. 

6.  That  the  intercentrum,  from  a  position  of  primary  importance,  as  in 
Rhachitomu*  and  TrimcrorhaehiSy  became  reduced,  and  finally  mostly  ob- 
literated, but  that  it  remains  at  the  present  day  in  the  anterior  dorsal  re- 
gion of  some  Lacertiliaj  and  as  the  chevron  bones  of  most  reptiles  and 
some  manmials. 

*  PrcH-eediiiifs  Academy  Philadelphia,  1875.  p.  406. 
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existence,  yet  it  must  be  apparent  to  any  one  who  has  compared  them  to- 
gether that  there  are  generally  discrepancies  between  them. 

For  instance,  three  authorities  which  should  command  the  confidence 
of  scientific  men  give  the  following  values  : 


Ranklne. 

Crook  es. 

Eliot  A  Stover. 

Grains  in  a  Gram 

15.43235 
0.0283153 
1.01605 

.0703095 

15.438395 
0.028314 
1.015649 

.0702774 

15.4346 

Cubic  meters  in  1  cubic  foot 

Tonnes  in  a  ton 

Kilos,  per  sq.  centimeter  in 
one  pound  per  sq.  inch. . 

Only  three  authorities  are  here  quoted,  but  the  number  might  be  almost 
indefinitely  increased.  It  is  true  that  for  most  purposes  these  differences 
being  less  than  one  thousandth  of  one  per  cent.,  would  not  seriously  affect 
the  results ;  but  there  are  problems  continually  occurring  where  some  rec- 
ognized equivalent  is  most  desirable,  and  still  a  greater  number  where  it 
is  desirable  that  all  the  diverse  terms  employed  should  have  been  obtained 
from  the  same  original  unit  and  by  the  same  methods. 

It  would  be  far  better  that  all  the  English  speaking  world  should  accept 
a  wrong  determination  as  the  only  legal  one  than  that  each  person  who 
employs  such  reciprocal  values  should  take  a  different  standard,  even  if  one 
of  the  number  could  be  absolutely  right. 

In  all  questions  relating  to  the  value  of  lineal,  superficial  and  cubical 
equivalents  of  the  English  and  Metric  units,  including  those  defined  by 
law  as  a  certain  whole  number  and  fraption  of  cubic  inches  or  feet  {e.  g. 
the  bushel,  barrel,  stone-perch,  &c. ),  the  determination  of  Kater  has  been 
taken,  and  squared,  cubed,  multiplied  and  divided  until  the  expression  for 
the  desired  derivative  of  the  meter  was  obtained  in  terms  of  some  deriva- 
tive of  the  inch,  no  decimals  having  been  omitted  until  the  final  number 
was  reached  ;  when  the  shorter  approximative  expression  has  been  sub- 
stituted by  an  application  of  the  well  known  rules  governing  such  cases. 

The  number  of  decimal  places  given  has  been  in  proiwrtion  to  the  im- 
portance of  the  unit  as  a  base  from  which  to  calculate  other  values.  Thus 
the  number  of  places  in  the  Grain-Gram  equivalents  is  eleven  (as  in  the 
report  of  Mr.  Upton,  from  which  it  was  taken),  whilst  the  Rood-Are  being 
less  frequently  used  and  especially  being  of  less  importance  as  a  base  from 
which  to  derive  other  values,  is  given  in  five  and  six  places  respcctivel}'. 

This  method  of  separate  calculation  from  the  fundamental  Inch-Meter 
value  has  been  employed  for  each  of  the  above-mentioned  kinds  of  dimen- 
sions, and  the  value  of  the  metric  unit  in  the  Inch  derivative  has  been  con- 
verted into  the  reciprocal  or  Inch  derivative  unit  by  simply  dividing  the 
whole  decimal  into  one  and  shortening  as  before.  This  is  obviously  to  be 
preferred  to  taking  the  reciprocal  of  the  legal  value  of  the  meter  in 
inches,  as  the  base  of  the  calculation. 

Crookes'  (Select  Method  of  Chemical  Analysis)  was  drawn  «*> 
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. Ing  llii:  Fahrenheit  in  the  Ceiiligviide  degree.     Rankine  is 

ivfiJoHBiuie  lui  the  BlatemL'Qt  or  the  rclnUon  between  Eoglisb  Heat  UnJls 
and  French  Calories,  hut  both  have  been  verified. 

In  weight  the  fuaditmenlal  units  (the  value  of  the  Gmm.  in  Grains)  Is 
taken  from  the  report  of  Mr,  Upton  (Chief  Clerk  nrilie  TreftBiiry)  lo  Hod. 
John  Shenuan,  Secretar;,  Mareh  2G.  IHIS.  anil  from  tliis  value  all  the  others 
were  mlcnlHted. 

In  Sue,  all  the  values  here  appended  have  been  as  carefully  as  possible 
revised  by  the  author,  nnd,  in  tiddftion,  liave  had  Uie  henefli  of  the  very 
valuable  criticism  and  corrections  of  Professor  Chose,  of  Haverford  (kH- 
lege,  and  of  President  Barnard,  of  Columbia  College,  the  Iniler  of  whom 
has  conferred  grealersecurity  iu  verifying  them  by  ihe  calculating  machine. 

In  iho  case  of  lineal  uniln,  four  <>!  moat  conslnntly  rerurring  weie 

selected,  and  the  values  o  u|  ne  Unies  each  unit  are  given  tn 

terms  of  the  other.     This  u  s  employed  in  Crookcs"   ■'  Select 

Methods  of  CbemicalAnalj^  1871.)  pennils  any  decimal  raul- 

tiple  or  fraction  of  one  unit  U,  ..v, .,_.  with  great  accuracy  in  terms  ol 

the  other,  by  a  change  of  the  decima  t  and  a  simple  addition. 

Thus,  if  it  be  required  to  fin  ..      t  of  inches  in  3*9i^  cenlimelere, 

the  fraction  would  flist  be  ly,  :US.16.     The  value  in  inches 

of  tlire«  centimotetB  is  1.  4. 


soo     «■ 

'iilimelers  wm 

.lid  equiil 

118.1124 

S4».ie 

187.07837IJ26 

For  area,  c.ipicity  and  weiglit,  the  value  of  only  one  unit  of  eacb  is 
given  in  terms  of  the  other,  anda  simple  multiplication  will  give  any  num- 
ber of  times  sucii  an  unit. 

The  value  of  the  meter  in  inches  is  given  by  Mr,  Upton,  Chief  Cleit  of 
Treasury  De|)arlmenl,  in  the  report  before  mentioned,  as  39.370433,  and 
consequently  the  values  here  given  do  not  agree  with  those  for  lengtb, 
area,  surface  or  rapacity  In  that  report. 

The  same  unit  which  he  gives  fur  the  gram  in  grains  is  adopted  here,  9o 
That  the  column  ol  weights  should  accord. 


1      =  6.451367 
0.1550059  =    I 

1 

EMTEKOONVERSION 
SLISH  AND  METRIC  UNITS. 

Ptnifor  Frai^r  Jc.  A.M.. 
ntrdloAm.rhUoti^McalSaeMi/.-ipril^Mm. 

I     =^.092^      m 
10,76393  =     I         ■ 

"'"  """'  =  SsS*!  '^*  'i""=  0.00S36097 
1. 19^03320^      I         1119.603326=        1 

1         =   10.11678         1          =0.404671 
0.098845  =        1         1  2,471143=        I 

■           =  0-55356         3-96832  =s         I 
i.S        =        I         1        I          =  0.251996 

Sc  inch  tralet  weighs  =   252.7574  grains. 
9Jt.Jau.,Bar.joi>:Air6J'F.{Ban,ani.) 
BC  foot  waler  weighs    =62.3949696    lbs. 
1.  (112  Ib*.i                    =  SO.80238     kilos. 
I«(381bs.}                  =11.700595     ■' 
JKB                                 =    i.77'S5  F»n>B. 

CAPACITY- 

0.06102705152=    I       0.03531658=       I 

LINEAL  UNITS. 

CAPACITY, 

7079=           ' 

=   1.S39954 
416   =         2 
1          =   5.0799 
ia«  =        3 
I         =    7-6'99 
»33   =        4 
1         =  ro.1598 
l5J9   =         5  , 
i          =  .1.6998 
a*,  =       6 
k        =  15.2397 
»S5   =        T 

k  =■"?' 
a     =20.3196 

M7>    =        9 

)    =^22.8596 

1  =  0.304794s 
3.2809=     1 

2  =  0.6095890 
6.5618=           2 

3  =0.9143835 

9.S427  =         3 

4  =  1.2(91780 
13.1236=        4 

5  =  ■■5*397*4 
16.4045  =         s 

6  =  1.8287669 
19.6S54  ^^        6 

7  —2.1335614 
22.9663=         7 

8  =  2.4383559 
16.2472  =        8 

9  =  3-7431504 
29.5281  =       9 

I          =  D.0283I1 
35.31658=        t 

I  '      =3.o6i6o8a 
16.23158  =        1 

I   =0.764513470 

1.30802.5=    I 

I     =29,5719289 
0.033815  =      1 

I    '=0,4731508} 
2.1.34908=        .     a 

i  '     =3.785*067 

D.264IS6  =       I 

(31,sG.b.) 

1      =  ii(,.2340i7 

0.00838686  =      1 

1      =  4-54345-*8 
0.2200967  =       1 

I       =35-2371556 
0.028379135=    I 

I         =  3.624360 
0.275911=       I 

SOLID  »«:».  (ij  cu.,  n.)                   cf.ic  ». 'S«k,)        H 

1                       =                0.7078828             ■ 

M.2663               =                                               ■ 

1                    LINEAL  -UNITS. 

?,    =0.9143835  ;    o-6i>4  -       I 
te3=        I                   1     =   1.6093 

WEIGHT.                                             1 

0.6719573=       1 

I  =0,06479895036 
15.43*34874=    I 

0.035274  =     1 

L.onS  (2240  lbs.) 
Short  (20OO  lbs.) 
Long.  0.98420591. 
.'-hurt  1.1023106  1 

I       =  0.0703096 
14,22282  =       I 

f    =2.7431504 
r     =3-6575340 
r     =4-57'9i74 
1      =  5-4863009 
=  6-4006845 

■  I     =  3.2186 

1.8641  =       1 

3  =   4-S279 
2.4855=       4 

4  =   64373 
3.1069=       5 

5  =   8.0466 
3.7*83=.       6 

6  =   9.6559 
4.3497  =       1 

7  =11,2652 
4.9711=       8 

S     =  12.8745 

I    =  0.453592653 
2,20462:2  =     1 

""■  7="o.3''7324"i954 
2.679227  =        I 

=        "        l'."6o4"5 
=                 0.9071853 
=-                        1 
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flwwwji  of  a\t.  Bpeeiti  of  tht  8uhfamils  Bostbicbio*  of  the  UutUA  StaU*. 

Bv  Oeoroe  H.  Kors,  M.D. 

ilUad  before  Ihe  American  Philof>phieat  Soeietj/,  April  19tt,  1874 ) 

The  species  here  treated  of  have  oever  been  the  subject  of  a  sperial 
paper,  most  of  them  hnving  been  described  in  sepnrute  memoire  manf 
yean;  apart  and  by  the  older  authors  in  such  n  manner  ns  Lo  learc  their 
doecripiinne  of  no  value  from  the  accumulation  of  new  species. 

There  is  noCbing  to  be  added  in  their  generic  and  tribal  armngement.  lo 
that  already  given  by  Dr.  LeConte.  in  the  Ctasslftcation  of  the  Colmplera 
of  North  America,  I  merely  conleat  myself  with  copying  hia  tables. 

The  three  tribes  indicated  are  as  follows  : 

Thorax  with  distinct  and  entire  lateral  margin XSndecatonilnj. 

Thorax  without  lateral  margin. 

Head  covered  by  ibe  proiboraa  which  is  asperate  in  ft'unt,...Boaaiolilnl. 

Head  free,  thorax  not  roughened  in  front Fsoiiil, 

Tribe  ENDECATOMINI. 

The  head  is  in  great  part  covered  by  the  prothorax,  and  is  more  decidedly 
retracted  than  the  other  genera  (if  tlie  siilvfumily,  approaclilng  in  this 
respect  tlie  Anobiadic,  with  which  It  also  agrees  in  btiviog  tbe  Uiontx  com- 
pletely margined  from  base  to  tip.  The  nntenutc  are  eleven  jointed,  tet- 
minated  by  a  rather  loose  tri-urticulate  club,  tlic  intenitediale  joints  3-8  are 
longer  titan  wide  and  together  much  longer  [ban  the  tinl  Iwo  joints  or  the 
cinb.  The  anterior  coxte  arc  contlguons.  The  tibiieare  slender  nol  dentate 
externally  and  terminateil  by  spurs,  those  of  the  anterior  tibicB  stout  and 
rather  long.  The  tarsi  are  short,  the  first  joint  small  bul  distinct  in  the 
males,  connate  with  the  second  in  the  female,  so  that  in  the  latter  aex  the 
tarsi  are  but  four -join  ted.  Tlie  last  joint  of  the  tarsi  is  nearly  as  long  as 
the  preceding  together. 

Tliia  tribe  forms  tlie  connecting  link  between  the  Anobladn'  and  Bustri- 
chldu.',  with  greater  reaeinblance  in  ita  struciure  iu  the  former  ihcxt  the 


EMDECATO.IirS  Mollit'. 

Two  species  occur  in  our  fauna. 

E.  reticulatufl  Herbst  (.Anobium)  Kiifer,  r,  p.  TO,  wliick  has  proba- 
bly been  introduced  from  Europe,  and 

£.  rugoflUH  Rand.  {Tripkgtliu)  Bust.  Jonrn.  II.  p.  ^0;  iom^ii 
Mellif,  Ann.  Fr.  1848,  p.  218. 

Color  dark  browu  <>|taque,  snrTace  s|inrvely  putieacent.  Head  fiiM^ly  aod 
densely  granulate.  Thorax  densely  and  more  coarsely  gmnuUic  wiih  pair 
brownish  bitirs  arranged  in  sinuous  lines.     Elytra  with  stiwll  gnnnlB 
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arranged  in  anastomosing  lines,  the  spaces  between  them  smooth,  their 
summits  with  pale  brownish  pubescence. 

In  these  respects  the  two  species  agree. 

E.  reticulaim  is  somewhat  more  elongate,  the  under  surface  quite  con- 
spicuously granulate  and  the  male  with  two  small  frontal  tubercles.  Length 
.18  inch  ;  4.5  mm. 

Occurs  in  the  Southern  States. 

E,  rugosut  is  more  robust  and  with  the  under  surface  obsoletely  granu- 
late and  the  male  without  frontal  tubercles.  The  upper  surface  is  rather 
more  conspicuously  pubescent.     Length  .16  inch ;  4  mm. 

Occurs  everywhere  in  the  region  east  of  the  Rocky  Mountains. 

Tribe  BOSTRICHINI. 

Tlie  insects  of  this  tribe  are  all  of  cylindrical  form  and  of  moderate  or 
«mall  size.  The  eyes  are  prominent  and  behind  them  the  head  is  moder- 
ately prolonged.  The  thorax  is  prolonged  over  the  head,  completely  con- 
cealing it  from  above,  covered  in  front  with  asperities  and  often  prolonged 
at  its  anterior  margin  in  two  uncifonn  processes ;  the  sides  are  not  mar- 
gined. The  antenna?  are  short,  terminated  by  a  three-jointed  loose  club 
(four-jointed  in  Tetrapriocera),  and  may  have  nine,  ten  or  eleven  joints, 
ten  being  the  normal  number.  The  anterior  coxse  are  contiguous,  their 
cavities  confluent. 

The  genera  are  as  follows  : 

Intermediate  joints  of  antennae  shorter  than  the  first  and  second. 
Tarsi  long,  slender,  first  joint  very  short. 

Antennae  with  a  three  jointed  club Sinozylon. 

Antennae  with  a  four-jointed  club Tetrapriocera. 

Intermediate  joints  of  antennie  longer  than  the  first  and  second. 
Tarsi  as  long  as  the  iibUv,  slender,  second  joint  long. 

Front  margined,  at  the  sides  at  least Boatrlchtis. 

Front  not  margined Amphicems. 

Tarsi  short,  second  joint  not  elongated Dinoderus. 

8IMOXYI.OM  Dufls. 

The  species  of  this  genus  are  of  a  cylindrical  form.  The  head  is  com- 
pletely concealed  IVom  above  by  the  thorax,  which  is  tnincate  in  front,  the 
apex  covered  with  as{>erities,  while  posteriorly  the  surface  is  smooth  and 
punctured.  The  elytra  are  cylindrical,  obliquely  truncate  posteriorly,  and 
in  many  of  the  species  tuberculate  or  dentate,  their  sculpture  varying  with 
the  spedes ;  the  surface  is  punctured  with  but  a  feeble  attempt  at  a  striate 
arrangement.  Several  of  the  species  have  a  distinctly  impressed  sutural 
ttria  near  the  declivity. 

Oar  species  divide  themselves  into  two  groups  which  might  be  coosiden^ 
genera.    I  do  not  think  science  would  be  materially  benefited  b]r  a  IM 
name,  and  I  therefore  leave  them  as  they  have  been.    These  gmqii 
based  <hi  the  number  of  the  small  joints  of  the  antennae  between  the* 
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joint  and  the  club  ;  Ihese  niiiy  lit-  iiillii.-r  five  or  four,  w  thai  iu  one  case  Uie 
aniennai  are  10,  In  liie  oilier  S-jointeil."  In  the  laitcr  case  the  I'ront  tins  a 
semicircular  row  of  erect  hftira  nfter  tlie  maaaet  o(  Seoljitn;  while  in  thmir 
with  lO-joiuted  antenus  this  structure  does  not  exist.  The  amuigetnent 
of  the  tubercles  is  also  tlilferent  in  lliu  two  gruiijis,  this  is  spoken  or  I'Unber 

Out  species  may  be  labulaled  iu  the  following  manner  : 

A.  AntcDtue  10-Jointed.     Elytra  witk  tubercles  around  the  duclivity. 
Last  two  joints  of  maxllhLry  palpi  eignal.     Larger  st>ccies. 

Declivity  of  clyim  cuarsely  punctured,  on  each  aide  trituhorcniate 

Declivity  im punctured,  on  each  side  bltnberculate. . 
Last  Joint  of  innslllary  palpi  longer  than  liie  preceding.  Smaller  species. 

Declivity  on  each  side  tri tuberculoid  und 
with  a  few  coarse  punctures.     Front  of  ^  bituben-ulate .  .texannnt- 
smoolb.     Front  of  g"  quadrituberculate BeztuberciUatnm, 

Declivity  on  each  aide  bituberculate.  smooth qnadtispUioBam, 

Declivity  not  luberculate  nor  margined diuoderoide*. 

B.  Anteunte  B-jointed.     Elytra  witli  tubercles  on  or  near  thi?  suiurr. 

Declivity  coarsely  punctured,  snturnl  strife  deeply  Improssci I  posteriorly, 
the  two  diverging  in  the  declivity,  each  partly  surrounding  no  acute 
juiia-autural  acute  tubercle bldeutatmiL 

Declivity  smoolh  along  tlie  siituru,  and  at  tbc  upper  inrt  a  small  scale 
looih  formed  by  the  sudden  elevation  of  the  suture dada-n. 

Declivity  smooth  along  the  suture,  the  latter  alightly  triunicularly  ele- 
vated al  the  middle  of  the  declivity mttimle. 

8.  baBillareSay,  (.ipote)  Journ.  Acad.  Ill,  p.  331 ;  ed.  Lcc  11.  p.  181. 

A  common  sijeciea  in  the  Atlantic  States  and  at  times  very  destructive  to 
liickory-wood. 

The  characters  in  the  table  will  readily  distinguish  It  from  any  other, 
CKcepttug  possibly  lexanum,  the  palpi  being  at  times  difficult  to  obeerve- 
II  is  however  larger  in  size  and  with  the  declivity  more  coarsely  and 
densely  punctured.  The  absence  of  any  tubercles  on  the  head  may  how«vcr 
lie  a  sexual  character.     Length  .24  inch  ;  0  mm. 

S.  serlcane  Lee.  J^  Proc.  Acad.  1858,  p.  73;  <uptrum  Lee.  S  lo<'-  «i^ 

A  rather  more  robust  species  than  baiiUara,  witli  the  olytml  pnnrinre* 
becoming  gradually  coarter  from  the  base  to  the  decliviiy.  The  ap«x  >* 
rather  abruptly  declivous  and  impuuctiired  and  with  two  luberrlcs  on  each 
side,  the  up|>er  being  the  more  prominent.     Length  .'H  inch  ;  0  mm. 

The  male  has  a  vertical  tootli  arising  from  (he  iip))er  side  i>f  the  Un 
mandible. 

Occurs  thim  &om  Texas  to  Cape  San  Lucse. 

•  NtxTE.— These  speolei  bear  tbo  same  relation  to  tne  livjuintpd  .sinoiyAm  llisi 
.^inr'ujmnui  does  to  Xg/lnperlha.    Another  piiniilel  cane  will  tie  ftHiUd  Airttar 


a 
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S«  texanum,  n.  sp. 

Cylindrica],  moderately  robust,  piceous,  shining,  thorax  and  elytra  at 
base  rufous.  Head  densely  punctured,  vertex  with  two  minute  tubercles 
between  the  eyes.  Thorax  slightly  wider  than  long,  anteriorly  acutely 
asperato-granulate,  posteriorly  moderately  densely  and  finely  punctured. 
Elytra  coarsely  punctured  and  with  two  intervals  moderately  distinct, 
slightly  sub-carinate  at  base  and  at  tip  terminating  in  the  two  upper  tuber- 
cles, tip  rather  suddenly  declivous  and  punctured  on  each  side,  acutely 
trituberculate,  the  lower  tubercle  more  prominent.  Antennae  and  femora 
pale,  tibiffi  piceous.    Length  .14  inch  ;  3.5  mm. 

This  species  greatly  resembles  sextubereulatum  but  is  usually  a  little 
larger  and  the  declivity  has  a  few  coarse  punctures.  The  head  of  the  male 
has  two  dentiform  tubercles  on  the  vertex,  while  there  are  four  in  the  other 
species. 

Occurs  in  South-western  Texas. 

8.  textuberculatum  Lee.  Proc.  Acad.  1858,  p.  78. 

In  color  and  sculpture  this  species  agrees  for  the  most  part  with  the  pre- 
ceding. There  are  not,  however,  the  sub-costiform  intervals,  and  the  de- 
clivity of  the  elytra  is  smooth  and  without  punctures,  on  each  side  acutely 
trituberculate.     Length  .14-.  16  inch  ;  3.5-4  mm. 

The  male  has  four  minute  tubercles  on  the  vertex  arranged  in  an  arcu- 
ate line  between  the  posterior  margins  of  the  eyes.  The  head  of  the  female 
is  plain. 

Occurs  in  California,  near  Fort  Yuma,  and  probably  depredates  on  the 
Mesquit. 

SL  quadrispinosum  Lee.     New  Species,  1866,  p.  100. 

Resembles  the  preceding  in  form  and  color.  The  thorax  in  front  is  acuteh* 
taberculate,  posteriorly  very  sparsely  and  finely  punctured.  The  elytral 
punctures  are  finer  at  base  gradually  coarser  posteriorly,  the  declivity  is 
smooth  and  on  each  side  two  equal,  conical  tubercles.  Tlie  legs  and  an- 
tennsB  are  pale,  the  front  tibise  alone  piceous.     Length  .16  inch  ;  4  mm. 

Occurs  in  Lower  California  and  Arizona. 

8«  diiioderoide§9  n.  sp. 

Rufo-piceous,  feebly  shining,  cylindrical.  Head  densely  punctured. 
Thorax  as  broad  as  long,  asperato-granulate  in  front,  posteriorly  moder- 
ately densely  punctured.  Elytra  moderately  densely  but  not  coarsely 
punctared,  declivity  convex,  not  margined  nor  tuberculate,  suture  elevated. 
Body  beneath  moderately  densely  punctulate.    Length  .  16  inch  ;  4  mm. 

This  species  has  entirely  the  form  of  its  congeners  excepting  the  absence 
of  margin  to  the  declivity.  It  is  however  one  of  those  cases  in  which  it  is 
mkher  difScult  to  decide  the  generic  position.  The  intermediate  Joints  of 
the  antenns  3-7  are  short  and  scarcely  as  long  as  the  first  two,  andjthe 
dub  (Joints  8-10)  is  rather  closer  than  that  of  any  of  the  others.  With  these 
differences  noted,  I  place  it  in  the  present  genus  rather  than  in  Amphieerus 
where  its  specific  name  appears  in  the  Check  List. 
Two  specimens  ;  Camp  Grant,  Arizona. 


8.  bidentatUDi.  n.  sp. 

Piceous,  thorux  and  elytra  nl  Ixisc  rufuus.  Head  punctured,  I 
n  semii'irck  ofyelluwisli  biiirs.  An  tea  Die  pale,  O-jointed.  Tlioiax  sUghtly 
lironder  than  long.  mtperaLo-gninulBte  in  front,  smootU  and  very  epmneij 
ptinctulatc  behind.  Elytra  gradually  more  coarsely  punctured  Trom  1as« 
10  tip,  sutuml  stria  near  the  declivity  finely  impressed,  on  the  doclivity  very 
deeply  impressed  and  arcnate,  and  surroundiDgasub-suluralaculetaberrla 
on  tiacb  Bide  near  the  middli-  of  tiie  declivity  ;  a  alight  tutH^roaily  is  alio 
foimed  by  the  interruption  of  the  margin  of  the  declivity  near  the  tip. 
Legs  piceouB,  anterior  femora  teslAceous.    Lcnglk  .16  inch  ;  4  mm. 

This  species  in  appearance  is  not  very  diflerenl  from  guadri^irtomm,  bnt 
the  bisplnous  and  coarsely  punctured  declivity  and  9-JDiul«d  a 
readily  distinguish  it. 

One  specimen  from  Nebraska. 

8.  declive  Lee.  Pacif.  R.  R.  Rep.  47  par.  App.  1.  p.  4S, 

A  large  species  of  the  form  and  size  of  batUUiTe  nitb  Llie  elylm  usually 
uniformly  piceous.  The  bead  bas  tile  aeulcircular  line  of  yellow  buin. 
The  Liiorax  niiigbened  in  front  and  spaisely  punctured  posteriorly.  T 
elyira  are  more  coarHely  punctured  posteriorly  tbnn  in  front,  and  there  v 
suturaJ  stria  posteriorly  rather  deeply  impressed  but  not  entering  tbe  de- 
clivity ;  the  suture  la  slightly  elevated  at  tbe  beginning  of  the  de(:liTitj. 
forming  an  acute  tootb  ;  the  declivity  ban  a  broad  smooth  space  on  oacll 
side  of  the  suture.  The  legs  and  aiitennie  are  pale  testaceous,  the  tibia 
darker.    Length  .24  inch  :  Q  mm. 

Occuni  in  California  and  Oregon. 

S.  BUturale,  n.  sp. 

Form  and  color  of  birlenUttum.  Head  punctured  and  with  a  semicircle 
of  pale  hairs.  Thorax  slightly  broader  than  long,  apex  asperato-gnnulato, 
|)osteriarly  nearly  smooth,  sparsely  and  finely  punctured.  Eljrtra  r»th«r 
finely  punctured  at  liase,  gradually  more  coarsely  towaid  tbe  lip,  dcolivUr 
coarsely  punctured  in  tronl,  smooth  on  e>«c1i  side  of  tbe  suture  near  the  tip, 
the  suture  at  the  middle  of  declivity  slightly  triangularly  elevated.  L«gs 
and  antennpp  pule,  tibite  darker.     Length  ,16  inch  ;  4  mm 

This  species  has  also  S.Jointed  anteuntL', 

One  specimen  :  Sauzallto,  California  ;  James  Behrens. 

TETKAPRIOCERA,  n.  g. 

Head  covered  by  the  prolliDrax.    Clypcua  and  orsl 
AnlenniB  eleven  .jointed,  lenniualcd  byafour-Uttvcd 
I  club  :  first  joint  stout,  secoud  oval,  half  tin 
sngth  of  the  first,  joints  3-7  sliort.  indistinct, 
I  gniduiilly  broader,  the  seventh  more  than  ■ 
I  half  broader  than  the  third,  the  whole  taktn 
I  together  not  longer  than  the  first  Joint  uil 
I  but  little  longer  than  half  the  eighth,  tb 
latter  elongaietriangular  uitli  the  anterior  t^e  angle  runnded,  tlw  Iwt 


lliree  elonjfnlt-OTal ;  each  as  long  ns  !be  cigbth,  tlii;  four  (8-11)  willi  short 
erect  hair  eparaely  placud. 

This  8p«nieaia  Rtiiwrated  fyom  Sinoiykn  solely  on  ncM>ai>t  or  Ihe  Hiniciure 
of  the  lUiienme.  the  eleven  Joints  together  with  thi'  presence  of /our  di- 
lated lermlnul  joints  appearing  lo  be  too  great  a  diverKcnco  from  tlie  tyiie 
of  that  genus  to  purmit  its  admission  tlierc. 

T.  Scbnrarzl,  d.  sp. 

CjUndriisI,  shilling,  rufoas,  apex  of  elytra  piccous.  Head  flnuly  graou- 
Iat,  front  bltuherculale  (^  1).  Thorax  as  broad  as  long,  slightly  itorrowtid 
in  fhtnt.  ^des  feubly  arcuute,  apex  truncate,  anteriorly  with  spinironn 
tubercles,  one  of  wblcli  on  each  aide  at  apical  margin  is  unciform,  disc  at 
middle  Huely  tul>ereu1tLle,  U.  liuae  nnd  sides  s]}araely  and  llnely  punctured. 
Elytm  irregularly  punctate,  punctures  neither  coarse  nor  dense,  declivity 
flattened,  margined  at  tip  and  above  on  each  side  olituaely  triiuberculaie, 
surloce  deascly  and  coarsely  punctured.  Uody  bcmiaib  rufous,  sparsely 
punctate.    Logs  and  autennie  rufous.    Length  .16  inch  ;  4.6  mm. 

One  specimen  taken  by  Dr.  E.  A.  Scliwarx.  nt  Caprun.  Floridn,  another 
IVom  the  Isknd  of  Santo  Domingo  from  Mr.  W.  M.  Gabb. 

BOSTniMltlS  Geoff. 
The  essential  difference  bi^tweeu  this  genua  and  Amphvura'  is  in  the  oc. 
cumrnce  of  s  slight  frontal  margin,  wliieh  ia  sometimes  evident  only  at  the 
aidtw  ovor  tlie  insertion  of  the  antennie.  There  Is  nothing  special  in  the 
fhciee  which  can  be  relied  on  to  assist  the  discrimination  of  the  two.  The 
hind  angles  of  the  tbomx  are  alwnya  prominent,  but  (here  la  one  Amphi- 
e»ru»  ill  whicli  this  also  occurs. 

Our  fl|MJCies  may  \m:  known  by  the  difiercnccH  given  in  the  ftiilowing 
table. 
Tbunix  in  front  with  two  unciform  proccsaea. 

Elytra  bicosiale,   vestiture  scale-like blconilB. 

£ljru»  with  one  shun  lusal  costti.  vestiture  hairy armlger. 

Ibonu  in  (roni  simply  einarginale  or  truncate. 
^flM|ll1ure  of  «lytm  consisting  uf  spots  of  pubesi^'uee  irreguiurly  placed. 

^^■LThoru  tninc«l«ln  front tnmcatlcoUiB. 

^^^pbure  consisting  of  very  sparsely  phtced,  uutrcoly  obeervabli:  pubes- 

^^Kceoce.    Thorax  cm^rgiaate  in  front oallfonUcas. 

B.  bIcornU  Welior,  lAputt)  01».  Ent.  p.  9t :  Sny.  ,Toum.  Acad.  Ill, 
p.  aiO ;  lerricollU  Germ.  Ins.  Spec  nov.,  p.  404. 

ficiiuui,  Bub-opn(]Ue,  surface  cloUied  with  yellowisti  aeales  Hggregaied  in 
irn^ular  paiebes.  Thorax  prolonged  in  front  in  two  unciform  proceasea 
which  arc  sorrale,  between  them  the  apex  ia  Irunenle,  apical  region  roughly 
grNDQlaie,  ixnleriorly  witb  smaller  granules,  median  line  distinctly  tm- 
prcMcd.  hind  itngles  pnitninent,  surfntM^  sparsely  scaly.  Elytra  blcoataie, 
the  Inner  co4ia  stronger,  surface  densely  cribrately  punctured  and  clothed 
with  jellowUh  scales  in  paWliea.  Body  beneath  finely  scabrous,  sparsely 
PBoc:.  AMER.  rSiLOS.  BOC:  ivii.  101,  Bp.     PHISTKB  jrsK  I,  1878. 
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jnilwscenl.     The  anterior  ntid  m'ulille  lihiie  nrc  foebly  b 
simple.    Length  .38-,  48  inch  ;  7-12  mui- 

The  mitlc  has  an  acute  Bub-«u1uret8|iineiit  the  apex  of  each  elytron,  IoUii^^b 
female  the  suture  is  merely  slightly  aepamicd. 

This  species  is  bd  well  kuown  and  common  as  iiivrdly  to  need  deBcrirlion.^_  j 
it  is  widely  diffused  over  our  country,  liut  eapeciallj  comnion  in  the  South —  m 
era  Stal«H. 

B-anniger  Lee.  New  Species.  18116.  p.  IIHI. 

Elytra  witli  trace  of  inner  costa  at  haae,  coarsely  crihrutelj  punctured..^  1 
the  iotervals  lut>ercukte  especially  near  the  suture,  surface  clothed  wiili^  S 
yellowish  hairs  arranged  in  irregufarly  placed  palchei.  LeoglU 
inch  ;  7.5-10  mm, 

The  sexual  charactera  arc  as  Id  bieor'ii*.  tFom  which  it  diSbn  in  Ih^  ab 
Bonce  of  entire  costw,  the  tuberculale  elytra  and  the  vestjtiire  being  liurj 
and  Dot  scaly.     Tihiie  as  In  bicomii. 

Occurs  in  the  Middle  and  Western  Stales. 

B.  triincaticoUiii  Lee.    New  Species,  I80G.  p.  101. 

Piceous,   sub-opaque.     Thorax   slightly  longer   than  wide,  npez   (srvni 
from  aliove)   truncate,    without   anterior   processes,    the  anterior  atiglos 
slightly  prominent  laterally,  surface  in  rrunt  tubercuUIe.  posteriorly  ;;nvDii       " 
late  and  sparsely  pubescent^  angles  moderately  pruminenL     Elytni   noC^^* 

costale  nor  tuberculate,  surface  eribrately  punctured  and  clothed  with  ycl ' 

lowlsh  hairs  arranged  in  irregular  patches,     Boiiy   beneatli    raodemtcly    "^ 
densely  puuctulatc  and  sparsely  pubescent.     Length  .SO-.M  inch  ;  7.5-10  ^^* 

The  male  has  a  short  aub-sutural  spine,  the  femnle  ha^a  iho  sutunil  angle 
slightly  obliquely  truncate.     TibliB  as  in  bieornit. 

Occurs  from  Canada  southward. 

B.  calffornicuH,  n.  sp, 

Black,  aub-o|iaque.  surface  with  very  sparsely  placed  short  hairs.  Ilrad 
granulate.  Thorax  emarginate  in  front  and  on  each  aide  si-rmle.  surface 
rellicr  coarsely  tubcrculale,  medinn  line  distinctly  Impressed,  hiad  angles 
rectangular,  pmminent.  Elytra  not  costate,  densely  and  coarsely  eribrately 
])UDctured,  the  intervals  elevated  and  modemlcly  shining  but  not  fonulaj; 
lul)ercles,  surface  very  sparsely  pubescent.  Body  henealb  Bnely  sathroiu. 
sparsely  pubescent.  The  anterior  llhin?  are  feebly  serrate,  the  middle  and 
posterior  simple.     Length  .  40  Inch  ;  10  mm. 

The  female  has  the  sutural  angle  obtuse.     Hale  unknown. 

Prom  its  black  color  and  the  almost  entire  absence  of  puhcwcenou,  tills 
species  has  quite  a  differonl  apiHsarance  from  the  others. 

One  specimen ;  Hna  .loaquln  Valley,  California  ;  fl'om  Mr.  Jas.  BehrcD*, 

AHPHICEBCS  Lee. 

The  diflferencea  between  this  genus  ajid  the  pre<»ding  are  very  feehh'. 
and  will  probably  entirely  disappear  by  tlie  Increase  of  spcelos  in  itio  tw'i 
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genera-  Here  there  is  no  frontal  margin  at  ftll,  aud  the  antcnnnc  ure  ex- 
posed at  iitim. 

Our  species,  Willi  one  exception,  occur  ftoni  Uie  regiong  weat  of  the  Rocky 
Monniains,  while  the  reverae  is  tlie  case  in  Bo»lrithu».  They  are  dlBtin- 
guislied  in  the  fbllowlng  manner : 

Thorax  wiihdiitinct  bind  anglus fonlB. 

Thorax  wiib  Uind  nnglea  not  prominent. 

Declivity  orelytra  distinctly  margined  at  tip puoctlpeiuilB. 

Peclivity  not  margined. 
Ihirface  with  spirac  recumbent  pubescence bloandatoa, 
Bnrflice  with  nioderateiy  long  liairB.    Form  more  slender teiBS. 

A.  fttrtlH  Lee.     New  Species.  1866.  p.  101. 

Cylindricii.  robust,  piceons  blHck.  shining.  Thorax  a  little  broader  than 
long,  apes  with  two  hook-like  processea  pubescent  (it  tip,  in  front  roughly 
granulate,  toward  the  anterior  Hn>:les  serrate,  posteriorly  densely  gr&uu- 
lale.  smoother  near  the  hind  angles  nliich  arc  prominent.  Elytra  coarsely 
aubstrialely  punctured,  doelirily  gradually  convex,  not  margined  nor  cal- 
lous. Body  beneath  sparsely  punctulate.  scarcely  at  all  pubescent.  Length 
.  88-.  (18  inch  ;  9.5-17  mm. 

This  species  is  nbundaiilly  distinct  from  pitnelipenni*  by  the  prominent 
hind  angles  of  the  rhoras.  the  form  of  Iho  duclivity  and  the  almost  entire 
absence  of  pubescence  benentli.  Crotch  appeal's  to  have  considered  it  the 
fenmic  of  the  next  species,  and  for  that  reason  omitted  ll  from  tlie  Check 
List.  I  cannot  convince  myself  that  so  many  diflerences  are  sexual  only. 
Occurs  from  St.  George,  Utah  tu  A.rizomL  and  Peninsula  of  California. 
A.  puactipcnnU  Lee.  I.ApaU)  Proc.  Aatd..  18S8.  p.  73. 
Cylindrical,  robust,  picoous  black,  shining.  Thorax  as  long  as  wide  an- 
teriorly with  two  hook-Uke  processes  (not  pulicscent  at  tip),  anterior  face 
of  thorax  roughly  granulate,  at  the  sides  serrate,  posteriorly  smoother 
gnutuUUons  flattened,  not  prominent,  hind  angles  not  distinct.  Elytra 
an iMcriately  coarsely  punctured,  declivity  slightly  flattened,  on  each  aide 
two  Riongate  ciill(«iiies ;  at  tip  for  a  short  distance  acutely  margined. 
Body  bcnoaih  moderately  densely  punctate  and  clothed  with  fulvous  pubes- 
cence. Abdomen  densely  pnncliilate  with  a  few  very  large  jiunciures  in- 
tormlteil,  surfiico  densely  flilva-pubeBccm.  Length  .4S-.M  inch;  11.5- 
1S.n  mm. 

tJcRurs  from  Texas  and  Utah  to  New  Mexico,  Arizona,  California, 
Peninsula  Cnliforuia  and  Meiico- 

A>  blcaudatu!!  Say,  lApiiti)  Saiirn.  Acad.  III.  ^.  9il^  ;  utptHfollit 
Germ.  Ins.  8i>ec.  nov,,  p.  2fl8 ;  kamatvs  Vah.  forte,  Ent.  8ysl-  i,  2,  p.  800; 
SyBl-  El.  n,  p.  880. 

Cyllndrlcnl.  modcnttely  elongate,  piccous  brown,  sparsely  cioiUed  with 
rccuiulMfnt  pulxncence.  Thorax  ns  in  pitnelipennii  but  with  tlie  hook-like 
pmCMScs  smaller.  Elytra  moderately  coarsely  irregularly  punctured,  de- 
clivity oblique  coarsely  cribrate.     Bmly  beneath  moderately  densely  punc- 
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tulate.  Abdomen  deDg^If  pimcniliiW  willi  ciHtrsn  pumlnrM  iDl«riiili(0. 
snrface  moderately  pubescent.     I,engtli  .2B-,40  inch  ;  6.5-10  tnin. 

The  malu  haa  a  moderatclj  tang  proceafi  on  each  aide  of  the  ditdiiil;! 
in  the  femnle  reduced  U>  a.  Binnll  tuberositj'. 

Occurs  everywhere  east  of  Ihc  Rocky  Mountains. 

A.  teret,  n.  sp. 

Brownish  piceouB,  cylindrical  elongate,  simraely  clothed  wilU  tomleralf- 
ly  long  Bemi-eroct  pubescence.  Front  with  modemtely  long  er«n  jelki«- 
ish  hair.  Thorax  as  broad  as  long,  apex  truncate  without  proc«>«n,  f 
leriorly  roughly  punctate,  tow»"1  ifip  eides  aerrate,  poateiioriy  snbwrfw"', 
hind  angles  not  evident.    1  'sely  aerialcly  punctured.  i1»rJi>il.' 

regulnrly  convex,  not  marginui  icrculate.     Bmly  beocalh  spntK').? 

punctate  and  pubeecenL     Lrhel  !2  inch  :  4.6-5.5  mm. 

lu  the  two  specimen!  h  ect  no  sexual  dlfierencM. 

Occurs  at  Port  Yui 


Tlie  species  of  this  gen 
ly  depressed.    The  tbo 
ner  usual  to  the  geaem 

Here  again  we  have  a  " 
the  normal  number  "'  'o 
others  five  small  jc 
joint  of  the  fti 
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Irical  form,  sometimes  very  "lljlil 
ith  asperities  In  front  in  ibe  mu) 

I  in  which  the  anlcnntc  vsrj  (r™" 
g  in  the  one  speclnj  sis  anil  in  il>" 
pcond  and  the  club.  The  •KUtuI 
4  Stout  Bs  Ibe  first  and  short,  iooM 
siHvlcs,  however,  (pvtutatuat  tnts  j  Is  niuch  more  elongate  thou  w>*l 
as  are  iilso  ibe  third  and  fourth,  this  makes  the  antenna:  longer  and  inur" 
slender :  here  nlso  the  antenna:  are  Hmbriate  anteriorly. 

The  Icn^h  of  the  three-jointed  club  as  compared  with  the  funiclr  ri 
hibils  an  amount  of  variation  which  indicates  the  propriety  of  siipitrcuixc 
the  nimie  of  one  or  other  of  the  generic  names  Diiwd*rui  or  BAiiopiTli^ 
The  former  is  retained  as  it  has  the  greater  number  of  sjiecies  in  our  hsa^ 
The  Burfucc  of  the  body  la  aparsoly  clothed  with  short  erect  luin.  ii 
pujtetatuH  alone  the  pubescence  is  not  erect. 

The  declivity  of  the  elytra  U  normally  convex,  two  spedes  have  iilU- 
tciied  and  limited  to  a  varying  extent  by  a  ridge  tpanetatu;  IrvrtftiM). 
The  other  variations  of  structure  are  more  strictly  speciflc 
In  acci}rdnnce  with  the  relative  Importance  of  the  dutmcicn  abuvc  |ij<fl- 
our  species  may  he  arranged  in  the  following  manner : 
A.  Anicnnic  10-]ointed,  form  elongate  cylindrical. 
Declivity  of  elytra  convex,  not  acutely  margined. 
Margin  of  thorax  coarsely  sermte. 

Head  opaque,  rather  roughly  granulnte 

Head  shining,  smootli,  granules  small,  flat 

Margin  of  thorax  feebly  serrate. 
Elyiral  punctures  irregularly  disposed.    Color  piceons. 
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Declivity  of  elytra  with  simple  punctures oribratUB. 

Declivity  granulate  or  muricate densus. 

Elytral  punctures  in  regular  strise.     Color  ferruginous pusillaB. 

Declivity  more  or  less  flattened  and  acutely  margined. 

Second  joint  of  antenn©  as  slender  as  the  third,  joints  3-8  hairy  in 

front.     Marginal  ridge  of  declivity  short pmictatiiB. 

Second  joint  of  antennse  stout,  joints  3-8  not  hairy.     Declivity  flat 

and  very  abrupt,  the  marginal  ridge  long truncatuB. 

B.  Antennaj  11 -jointed,  form  short. 

Margin  of  thorax  not  serrate,  declivity  convex brevia. 

I>.  porcatufl  Lee.     New  Species,  1866,  p.  101. 

Brownish  opaque,  sparsely  clothed  with  short  erect  hair.  Front  opaque, 
roughly  granulate.  Thorax  as  long  as  wide,  slightly  narrowed  in  front, 
margin  conspicuously  serrate ;  disc  in  front  with  spiniform  tubercles,  pos- 
teriorly moderately  densely  tuberculate  and  with  a  fine  smooth  median 
line.  Elytra  s(riately  tuberculate.  Body  beneath  sparsely  punctate. 
Length  .14  inch  ;  3.5  mm.  * 

Occurs  from  Pennsylvania  southward  and  westward. 

I>.  flulistriatus  Payk.  (Apate)  Faun.  Suec.  Ill,  p.  142;  Mann. 
Bull,  Moflc.,  1853,  III,  p.  233. 

Piceous.  moderately  shining,  sparsely  clothed  with  short  erect  hair. 
Front  shining,  sparsely  granulate.  Thorax  as  wide  as  long,  a  little  nar- 
rowed in  front ;  disc  anteriorly  with  spiniform  tubercles,  posteriorly  densely 
granulate,  median  line  not  evident ;  margin  conspicuously  serrate.  Ely- 
tra with  rows  of  coarse,  deep,  closely  placed  punctures,  intervals  sub- 
murlcate.  Body  beneath  shining,  sparsely  punctate.  Length  .16-.  18 
inch  ;  4-4.5  mm. 

This  and  the  preceding  species  are  closely  allied  and  differ  only  in 
sculpture.  In  the  former  the  intervals  are  broken  up  into  closely  placed 
tubercles,  in  the  latter  the  punctures  of  the  intervals  are  more  evident  and 
the  intervals  are  continuous,  their  summits  being  submuricate. 

Occurs  particularly  in  the  Northern  States  and  Canada. 

I>.  criliratus  Lee.    New  Species,  1866,  p.  102. 

Piceous,  shining,  sparsely  hairy.  Head  shining,  sparsely  granulate. 
Thorax  as  wide  as  long,  scarcely  narrowed  in  front,  margin  very  feebly 
aerrate  ;  disc  in  front  with  coarser  tubercles,  ix)ateriorly,  densely  granulate, 
median  line  not  distinct.  Elytra  with  coaree,  deep  punctures,  moderately, 
densely  placed,  feebly  arranged  in  rows  on  the  disc,  confused  at  the  sides, 
intervals  not  elevated.  Body  beneath  sparsely  punctate.  Length  .16  inch  : 
4  mm. 

Occurs  in  the  Middle  States. 

I>.  densliM  Lee.  loc.  cit. 

Piceous,  moderately  shining,  sparsely  hairy.     Front  shining.  « 
gimnulate.     Thorax  as  wide  as  long,  margin  very  feebly  t^ 
hi  front  roughly  tuberculate,  posteriorly  densely  granulate^  ] 
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1111(1  ratlicr  irregularly  punctured,  inlervalb  sub  miiritate.  declivity  gnum 
late.     Body  bcoeaili  apiireely  punctate.    Lcnj^li  .14-.  16  inch;  3.5-1  aim 

Tills  specius  dUTerB  from  tlio  pred^iog  in  its  niugber  aculpturr,  idJ 
denser  puncluaiion,  the  declivity  in  tlie  former  sjiccic*  beiog  punctuml,  in 
this  granulate. 

Occurs  in  the  Soutlitrn  Stales ;  also,  in  Michigan. 

D.  pUftilluH  Fnb.  (.Sinodendron)  Ent.  Syst.  Buppl.,  p.  16G ;  8te[ArB> 
Ulust.  Brit.  Ent.  III.  p.  3S4;  Duv»l  Gen.  Col.  Bur.  Ill,  pi.  ST.  Sg.  S8I 

CylindriCHl,  brownish  or  cnsumeous,  shining.  Head  reij  Bparevly  piutc- 
tate.  Tliomx  as  broad  as  long,  margin  scarcely  serrate,  surface  aspcMlu- 
graiiulate  iu  tmat,  leaa  rouj  le  poBleriorly.  Elytra  with  ro*t  -^ 

coarse,  deeply  ImpreMcd,  Ci  punctures.     Body  bencAih  nuidFr 

ately  coarsely  but  sparsely  p>  «nglli .  13  Inch  :  3  mm. 

This  insect  appears  to  bt!  (  .  liaving  probably  been  dinlritralnl 

in  articles  of  coinmorce.    >  cimens  were  observed  in  Ihn  "hal 

at  Ihu  (Centennial  E\|>ostlii>u  bly  occurs  over  our  entire  roimirr, 

as  I  have  specimens  from  AHmna. 

D.  punctatnii  Bay,  (Apate)  J        .  Acad.  V.  p.  258. 

PIceous,  sparsely  pubeeceni.  Fr  parsely  punclured.  Antenus  wiA 
moderately  long  hairs  In  front,  the  ..v-  nd  joint  as  sknder  as  ihe  third  tod 
moderately  long.  Thorax  a  liltle  loL.^er  Ilian  wide,  narrowii]  in  troni, 
margin  very  feebly  serrate,  disc  in  friint  with  spinifomi  tiiberclta.  ?M- 
riorly  iudislinctly  granulate,  and  mor  ihining.  Elyirs  densely  and  inrpi 
larly  conracly  punctate,  interrals  n'  elevated,  declivity  feebly  oifivt'i, 
suture  slightly  elevated,  on  eacb  side  ^  more  promiDctit  but  small  itati- 
fonu  tubercle,  at  sides  of  apex  acutely  margined.  Budy  biuwatli  aetat  ^ 
ately  densely  punctate.     Length  .18  inch  ;  4.0  mm.  ■ 

This  species  is  abundantly  distinct  in  the  structure  of  Ute  antennn.  I 

Occurs  from  Pennsylvania  weatward,  1 

D.  truncatiis,  n.  sp. 

Kufo-piceous,  moderaiely  shining,  surface  sparsely  elotheil  wiih  ttn 
short  liair.  Front  moderately,  densely  punctate,  Thorai  b£  wide  « inn?, 
gradually  arcualely  narrowed  from  base  to  apex,  margin  very  finely  wmue, 
disc  nnteriurly.  roughly  granulate,  posteriorly,  feebly  but  densely  mnriciK^ 
Elytra  with  coarse,  deep,  cliisely  placed  punctures,  arrangi-d  in  Dwdrt  i 
utely  regular  slriiE,  except  near  the  scutellum,  intervals  not  elevawl.  ^' 
clivity  abrupt,  flat,  densely  punctate,  acutely  margined.  Body  b«n«l* 
opaque,  ohsoletely  punctate.     Length  .14  inch;  8.5  U)ui. 

The  marginal  ridge  of  the  declivity  eneloses  an  esa<'l  semi-circlv,  wWr 
the  face  of  the  declivity  is  nearly  vertical  to  ihe  axis  of  the  body. 

Two  mutilated  spectmeus  tVom  California. 

D.  breviH,  n.  sp. 

Cylindrical,  robusr.  bn>wniah,  shining,  sparsely  hairy.  Thorai  u  bns 
as  long,  slightly  narrowed  to  the  apex,  base  truncate,  margin  notsei^ 
disi!  anteriorly  with  short  dcntiforni  asperities  armogod   in   four  or  S< 
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transverse  series ;  behind  these  the  thorax  is  densely  and  coarsely  punc- 
tured, disc  sub-carinate  at  middle  posteriorly,  and  on  each  side  of  this  a 
feeble  depression.  Elytra  cylindrical,  obtusely  declivous  posteriorly,  sur- 
face coarsely  and  deeply  and  moderately  densely  punctured.  Body  be- 
neath piceous,  legs  paler.    Length  .12  inch  ;  3  mm. 

This  species  differs  from  all  the  others  by  its  eleven-jointed  antennse,  the 
additional  joint  occurring  among  the  small  ones  between  the  second  and 
the  club.  Its  form  is  also  shorter,  and  more  robust,  resembling  in  this  re- 
Rj^ect  some  of  the  species  of  XyUbarus.  In  this  species  we  have  the  third 
instance  in  our  fauna  of  the  variation  of  the  number  of  antennal  joints 
within  what  must  be  considered  generic  limits. 

Several  specimens  sent  me  by  Dr.  Summers  from  New  Orleans. 

Tribe  P80I1VI. 

Head  entirely  free,  eyes  at  least  moderately  prominent.  Antennae  nine 
or  ten-jointed,  terminated  by  three-jointed  club,  which  is  a  little  shorter 
than  the  preceding  portion.  Thorax  oval,  sides  not  margined,  surface  not 
muricate.  Tarsi  slender,  elongate,  four-jointed  in  P»oa,  five-jointed  in 
Polffcaon,  the  first  joint  being  very  small. 

Two  genera  occur  in  our  fauna. 

Anterior  coxae  separated,  libioe  serrulate Polycaon. 

Anterior  coxae  contiguous,  tibise  slender,  simple Psoa. 

With  Polycaon  I  have  united  Exopioides,  the  ten-jointed  antennae  being 
the  only  differential  character.  There  are  species  belonging  to  the  latter 
genus  with  the  declivity  margined,  but  not  exactly  as  in  the  normal 
series  of  Polycaon.  Acrepin  does  not  differ  essentially  from  Psoa,  and 
another  instance  is  thus  presented  of  the  analogy  of  the  fauna  of  the  west- 
ern side  of  our  own  continent,  with  that  of  the  western  side  of  the  eastern 
continent. 

POLYCAON  Lap. 

This  genus  contains  species  of  moderate  size,  the  first  black  and  slightly 
depressed,  the  others  piceous  or  brownish  and  cylindrical. 

The  antennae  exhibit  important  differences.  In  Stouiii  the  fourth  joint 
is  rather  elongate,  and  4-8  slightly  compressed,  these  ttiken  together  longer 
than  the  club.  In  the  other  species  the  third  and  fourth  joints  are  of 
neariy  equal  size,  and  sub-moniliform,  and  taken  together  not  longer,  rarely 
as  long  as  the  club. 

Exopioides  (which  is  here  suppressed)  differs  only  in  having  one  joint 
less  in  the  funiculus. 

The  presternum  separates  moderately  widely  the  coxae,  and  is  slightly 
dilated  behind  in  Stoutii,  or  not  dilated  in  the  others. 

The  elytral  declivity  presents  two  forms,  that  in  which  the  tip  is  gradu- 
iDy  declivous,  or  that  in  which  the  declivity  is  more  or  less  flattened,  and 
limited  by  an  acute  edge,  thus  far  an  etjual  number  of  species  occurs  in 
each. 


> 
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The  epistoma  is  rather  deeply  emarginate  in  StoutU,  in  the  other  spedi 
truncate  or  broadly  emarginate. 

By  an  arrangement  of  the  above  characters  our  species  may  be  tabu- 
lated in  the  following  manner : 

Antenns  eleven -Jointed. 
Third  Joint  of  antennae  much  smaller  than  the  fourth.  Joints  8-8  to- 
gether longer  than  the  club. 
Prostemum  behind  dilated  (AUaoenemii), 

Thorax  punctured  on  the  disc  and  shiny Stoutii  (^, 

Thorax  granular  and  opaque mncolU$9. 

Third  Joint  of  antenns  equal  to  the  fourth,  Johits  8-8  together  shelter 
than  the  club.  Prostemum  not  broader  behind. 
Declivity  of  elytra  not  acutely  margined. 

Thorax  punctate  at  middle pfonotitiiacr- 

Thorax  granulate pub§»e§n»  9  • 

Declivity  of  elytra  acutely  margined. 
Elytra  coarsely,  densely  and  roughly  punctured. 

Marginal  ridge  of  declivity  short aaDesoa. 

Marginal  ridge  of  declivity  long ottUquiM. 

Elytra  sparsely  and  coarsely  punctured,  transversely  pUctle  mt  the 

sides pMoiitna. 

Antennae  lOjointed.    Joints  8  and  4  equal. 
Joints  3-7  together  not  longer  than  the  club.    Elytra  not  margined  at 
declivity ccnfeitus. 

P.  Stoutii  Lee.  J*.  Proc.  Acad.,  1858,  p.  233;  avieoUuf  Lee.  $. 
Pacif.  R.  U.  Rej).,  1857,  p.  49. 

This  species  is  the  largest  in  our  fauna.  The  color  is  deep  black.  The 
elytra  are  gradually  rounded  at  declivity  without  any  elevated  ridge  at  the 
sides.  The  two  sexes  appear  so  distinct  that  a  separate  mention  will  Ik? 
made  of  each.  Length  .38-. 70  ?,  .60-.84  (J  inch  ;  10-19  mm.  to  15-21 
mm. 

Male.  Head  large,  equaling  the  thorax  in  size,  surface  rather  coarstOy 
granulate  but  not  opaque ;  clypeus  concave  rather  deeply  emarginate  at 
middle  ;  mandibles  stout  and  moderately  prominent.  Thorax  moderately 
shining,  disc  punctured  at  middle,  at  sides  and  beneath  granulate.  Elytra 
shining,  sparsely  and  rather  finely  punctulate. 

Female.  Head  not  as  large  as  the  thorax,  surface  opaque,  rather  coarsely 
granulate  ;  clypeus  flat,  feebly  emarginate  at  middle  ;  mandibles  not  promi- 
nent. Thorax  opaque,  granulate  over  the  entire  surface.  Elytra  opaque, 
scabrous,  sub-granulate  near  the  base. 

The  head  and  tliorax  have  erect  l)lack  hairs  sparsely  placed,  the  elytra 
very  finely  pubescent.  This  latter  is,  however,  rarely  seen,  as  the  hairs 
are  very  easily  destroyed.  I  have  never  observed  any  sexual  characters 
other  than  those  mentioned  alwve.  The  anterior  femora  ap])ear  to  be  a 
little  stouter  in  the  male,  but  this  is  not  very  evident.  It  has  long  been 
suspected  by  me  that  these  were  sexes  of  one  species,  so  that   in  the 


c  Liat,"  p.  127,   I  vonlurtil  tbe  suggestion  which   I  now   tt-el  iiiiLKt 
■oposiUvolv  stutcil. 

a  nn1ir«riii»  nnri  Oix'i;od. 

R  Lee.  r^.    New  Species  103  ;  iiabfteen*  Lec.  ?,  loc.  cit. 

9  bniwn,  modemtcly  sbining,  aurfnco  simrsely  clothed   wilh  iln- 

igiBil,  crcci.  yollowiBli  halts.    Elylra  regolwly  convex  al  the  doclivily. 
Uu?  InlKtr  wilhont  mitrgiiiHl  ridgc.    Length  .409-48-f  indi;  10-12  lutn. 

JftiU  Head  A  tltite  larger  nnd  with  iliu  mandibles  a  little  more  promi- 
nent. Tbunuc  sub-i^itniilDtc  at  tlie  aides,  puDctured  at  middle.  Klylra 
finely  and  rniber  spafwty  puDcUtte. 

Ftmait.  Head  and  niandibles  anialler  than  tbe  male.  Thorax  granu- 
Utf  over  the  entire  tiurface  but  not  deosvly.     Elytra  more  distinctly  punc- 

Thn  dilTereDcea  here  urc  pnrallcl  with  those  Loticcd  in  Ibe  preecdiog 
Bpeciea. 

Ucciira  in  the  Peninsula  of  Lower  CalirnrniiL. 

P.  exewud  Lec.    Proe.  Acad.,  ISSS,  p.  74. 

Pieeous,  miHlcrately  ahining,  sparaely  clothed  with  erect,  yellowish 
pobcsnctici*.  Heud  denaetj  granulate,  vertex  with  a  amuoth  line  tit  uiid- 
dlc  Thorax  mctdemtely  densely  granulate.  Elytm  convi.'X  at  the  dc- 
cllrity,  the  latter  margined  around  the  npex,  the  two  rid  gee  and  apical 
nwrgin  limiting  a  semicircular  apace  ;  aurfiice  with  very  eoarae  and  deep 
punctures  which  are  very  donee  at  the  sides  and  posieriorly,  at  apex  tJio 
punctures  hccume  obsolete  and  arc  replaced  by  granules.  Length  .SBinch; 
14  mm. 

The  specimen  before  me  is  a  female  apparently,  but  has  the  sulunil  angle 
of  the  clytm  slightly  dentiform.  This  !|>ecice  diHers  from  tbe  next  by  its 
deeper  and  rougher  sculpture  and  by  the  marginal  ridge  of  the  declivity 

Occurs  in  the  Peninsula  of  Lower  California. 
P.  obliquuK  Lec.  Ti-ana.  Am.  Ent.  Soc.,  1874.  [<.  10. 
Dark  liri.wn.  feebly  shining,  sparsely  pubescent.  Head  granulate. 
Tltornx  frmuulalc  at  the  sides,  luodemtely,  coarsely  punctured  on  the 
middle  of  the  disc.  Elytra  luodcralely,  dunsely  muricalely  puncturtd,  de- 
clivity ublicjue,  slightly  flattened,  spareely  granuhitu,  much  smoother  at  tip, 
■ml  with  a  limiting  ridg?.  the  two  sides  and  apex  enclosing  I bree- fourths 
af »  circle.    I^.ngth  .48  inch ;  12  mm. 

1  h«vc  Iwo  speciumns  before  rao.  lM)tli  females  probably,  which  differ 
from  the  prnmliug  species  by  their  less  rough  Bcul[)ture,  and  the  declivity 
Kr  and  more  nearly  surmunded  by  the  acute  mikrgln. 
""      «  In  Texas. 
ByUcatiu  Luc.  loc  cit.  p.  n!>. 

ralsli,  shining,  very  sparwtly  hairy.  Head  linely  ymnutato.  Thorax 
•f  pnnctAtti.   Elytra  witli  a  few  coarse  pimcturi-a  aparsely  placed  n«ir 
g  tbe  suture,  aides  slightly  flallentHj.  and  with  transverse 
!.  AHKR.  PHlMtS.  SOC.  XVII,  101.  3lJ.      rulSTKD  .ICNK  1.  18TH 
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pUcMinna;  declivity  ohliqiie.  flat,  very  tlocly  and  epatsely  punctate,  sDd 
limited  by  iiii  elevated  ridge,  which  wjtli  the  apiciil  innrgin  inclades  ralher 
more  than  Ihree-fourths  of  ii  circle.     Length  .30-.10  iiicli ;  9-10  mm. 

This  B|ieeieB  is  tlistlnct  from  nil  the  others  by  its  elytrul  sculpture. 

Occurs  ia  Texna. 


P.  VOnferlUB  Lee.  New  Species,  1868.  p.  103 ;  irt«i"<«  Lcc.  <JEw- 
liioMei)  Trans.  Am.  Ent.  Si>c..  1868,  p.  M. 

CliMtout  brown,  feebly  shining,  sparsely  pubescent.  Head  and  tliorax 
modemtely  densely  granulate.  Elytm  moderately  densely  puncUitc  be- 
cuming  grsDuliite  at  the  aides  and  apex,  declivity  oblique,  not  tiftllened  nor 
margined.    Length  .30-.46  Inch  ;  T.5-11.9  mm. 

Male.  Apices  of  elytm  scpaiuiely  cmarginnle.  nnd  with  n  eutiiml  nn>f 
external  angulation. 

Ftraah.     Apices  of  elytra  entire. 

The  RuppressioQ  of  EieopUfida  into  Palycion  follows  frum  the  coarse 
adopted  in  Sinnxj/hm  where  species  are  recognised  with  len^and  nine- 
jointed  antennw.     In  alt  other  respec's  the  two  genera  fully  agreu. 

Occurs  In  CalifumJn  where  it  is  said  lo  depredate  un  grapu  Tinea. 
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Heiid  free,  labrum  smiill,  iiid'ntUicl.  Antenns  tunjoinloil,  terminated 
by  a  loose,  three  jointed  club;  first  joint  stout,  obconical,  eeeond  Bhonor. 
oval,  3-7  Bubequal,  longer  and  more  iilendcr  tiian  the  secoud,  the  fbnrtli 
being  «  little  longer  than  the  others,  eighth  ol)oval,  ninth  shorter,  tenth 
oval,  n  little  longer  than  the  ninth.  Anterior  cos*  very  ni»rn)wly  separalcd 
by  a  short  prosternum.     Tarsi  slender,  the  Hrst  joint  not  diHlinot. 

At  tliG  base  of  tlie  first  joint  of  the  tarsus  a  faint  trace  exists  uf  the  puiat 
of  union  between  ti.e  true  first  joint,  nnd  that  which  appears  to  be  itrsl,  but 
which  Is  really  the  same  as  the  long  second  joint  of  Polyeaen.  There  Is 
quite  a  distinct  onychium  in  our  species.  Bllhough  Ijicordaire  aays  lliePB  Is 
none  In  the  ajwcies  which  were  before  him. 

The  genus  Aerepu  was  founded  on  n  specimen  captured  by  Dr.  LeConte, 
in  Calirornlu,  and  which  was  sulisequentlyloslatsen  with  other  tyiWB,  while 
on  the  way  to  Europe  for  the  examination  of  Lacordaire.  In  ISRd  another 
species  was  found,  hut  the  B[wciracn  was  not  in  the  most  de»ir«ble  stale  for 
examination,  consequently  the  best  was  made  of  the  specimen  bcfoni  mc 
and  the  genus  retained  as  distinct.  The  material  now  at  ray  cinDnund  h 
all  tliat  could  be  desired,  and  indicates  that  Aerepu  sliould  be  stlppresMd 
into  Puna. 

Pur  species  are  two  in  numl)er,  of  one  of  them  we  have  yot  no  example. 
Ibe  only  evidence  of  its  enislence  being  the  description,  and  Ihn  memory 
which  Dr.  LeConte  retains  of  his  type.  For  the  latter  I  ain  uuly  repci'- 
duce  his  description. 


JJTS.I  555  [Horn. 

P.maculata  Lee.  {Acrepui)  Ann.  Lye,  V,  p.  213. 

Piceous-ceneous,  shining,  sparsely  clothed  with  cinerous  pubescence. 
Head  and  thorax  globose,  the  latter  narrower  behind,  truncate  and  mar- 
gined, densely  punctured.  Elytra  parallel  cylindrical,  not  wider  than  the 
thorax,  rugose ly  punctured,  suture,  margin  and  three  spots  on  each  white. 
Length  .34  inch  ;  8.5  mm. 

The  first  spot  is  humeral,  the  second  median,  the  third  narrow,  lunate 
and  near  the  tip. 

Notwithstanding  the  view  expijessed  to  me  by  Dr.  LeConte,  I  suspect 
that  this  and  the  next  species  will  prove  to  l)e  one. 

P.  quadrisignata  Horn,  {Acrepis)  Trans.  Am.  Ent.  Soc.  1868,  p. 
135. 

^neous,  shining,  sparsely  pubescent.  Thorax  not  densely  punctate. 
Elytra  variable  in  color,  surface  moderately  densely  punctured  and  ru- 
galose.  Body  beneath  modenitely  densely  punctulate,  sparsely  pubescent. 
Abdomen  eeneous  at  the  sides,  rufous  at  the  middle,  sparsely  punctulate. 
Legs  aeneous.     Length  .22-. 36  inch  ;  5.5-9  mm. 

Var. .  Elytra  blue  with  a  small  red  humeml  spot. 

Var.  quadrisignaia  Horn  Elytra  blue  with  a  humeral  and  subapical  red 
spot. 

Var. .  Elytra  blue,  lateral  margin  red,  uniting  the  humeral  and  sub- 
apical  spots,  the  spots  also  larger  in  size. 

Var. .  Similar  to  preceding,  with  the  suture  also  red,  and  a  small  blue 

spot  appears  in  the  centre  of  the  apical  spot. 

Var. .  The  red  color  still  further  extends,  so  that  the  elytra  arc  red 

with  three  blue  spots,  one  at  biisal  third,  one  behind  the  middle,  and 
one  apical. 

Occurs  in  Mariposa  County,  California. 


Si/nopsis  of  the  Colydiid^  of  the   United  States. 
By  George  H.  Horn,  M.D. 

(Bead  before  tlie  American  Philosophical  Society,  April  19,  1878.) 

The  first  arrangement  of  the  genera  of  this  family  is  due  to  Erichson. 
who  created  it,  associating  genera  whose  aggregate  possesses  very  little 
homogeneity,  no  less  in  form  and  general  external  appearance  than  in  more 
important  structural  characters.  The  family  appears  to  be  composed  of  a 
certain  number  of  genera  which  form  natural  groups  or  tribes,  as  the 
Sffnehitini  and  Colydiini,  around  wliich  arc  arranged  other  tribes  com- 
poeed  of  genera  with  feeble  alliances  among  themselves  and  which  seem 
to  be  like  Oupes  and  Rhysodes,  either  relics  of  pre-existing  faunte  or  in- 
differentiated  in  characters  so  that  whatever  position  maybe  assigned  them 
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in  an  attempted  linear  arrangement  of  genera  thej  will  be  eqnmllj  out  of 
place. 

There  is  very  little  to  bo  added  to  the  generalities  of  the  fiunUy  beyond 
what  Lacordaire  and  Duval  have  given,  several  characters  of  limited  occnr- 
rence  remain  to  be  noticed.  The  position  of  the  antenns  varies  in  the 
different  genera.  In  Corticui,  Rhagodera  and  their  allies  the  antennc  are 
for  tlus  family  very  distant  from  the  eyes,  and  under  a  rather  wide  tkontal 
margin.  In  the  following  tribes  the  antennte  gradually  approach  the  eyes 
so  as  to  be  nearly  in  contact  with  them,  the  frontal  margin  disappears, 
finally  the  sides  of  the  front  are  acutely  notched  a^d  the  antennie  beoome 
frontal  in  their  insertion.  It  seems  not  to  have  been  observed  that  the  an- 
terior coxs  are  open  behind  in  a  large  number  of  genera ;  this  seems  to 
me  a  cliaracter  of  considerable  importance  and  considerable  uso  has  been 
made  of  it  in  the  following  pages.  The  ventral  segments  are  said  to  be 
fixed  and  immovable,  except  the  last  two ;  this  also  needs  correction  for  a 
large  number  of  genera. 

The  anterior  and  posterior  coxsB  are  always  small  and  globular,  the 
former  in  Revcral  genera  contiguous,  the  latter  always  separated  although 
at  times  narmwly.  The  posterior  coxie  vary  fh)m  transverse  to  oval  or 
round,  and  are  never  contiguous  although  at  times  narrowly  separated, 
often  very  widely  distant. 

Erichson  and  those  who  follow  him  use  the  supposed  greater  length  of 
the  first  ventral  segment  as  a  means  of  separating  the  Colydiide*  fW>m  the 
Sf/nr?nf.ides.  Very  little  observation  will  convince  any  one  that  this  char- 
acter has  in  the  first  place  no  such  value  and  it  moreover  does  not  exist 
where  it  should,  and  I  have  been  greatly  surprised  at  finding  the  actual 
condition  of  tlu'  posterior  coxie  and  first  ventral  segment  of  Cortieus  tauri- 
cux,  which  should  hv  Erichson's  system  be  a  Bothri'leriiU. 

In  studying;  Disrolonui  Fryi  and  Jlyberis  n.  sp.*  I  noticed  a  structure  of 
the  under  surfaces  of  the  body  which  is  entirely  at  variance  with  the  present 
family  and  rather  anomalous  among  Coleoptera.  In  all  the  geneni  of 
CoLYi)iiD/K  the  posterior  coxa^  are  closed  externally  in  jmrt  by  the  nieta- 
sternal  side  pieces,  sometimes  the  latter  are  curved  inwards  at  the  ix)sterior 
end  to  meet  the  coxa;,  but  in  the  two  genera  above  mentioned  the  ^wsterior 
coxa^  aru  exceptionally  small  and  their  cavities  are  excavated  in  the  pos- 
terior edge  of  the  metasternum  and  anterior  edge  of  the  first  ventral  seg- 
ment, so  tha*  the  coxie  are  completely  surrounded  and  the  metasternal 
side  pieces  are  distant  from  the  outer  edge  of  the  coxaj,  the  suture  in  DU- 
coloma  being  obliterated.     This  structure   with  the  three-jointed    tarsi 

*  The  Jlt/h'Tis  here  mentioned  is  one  given  by  Mr.  Fry  to  Dr.  L*.  Con  to  labeled 
Capo  of  (fOod  Hope.  It  is  a  blacic  opaciue  8i)ecies,  of  tlie  general  Torm  of  a  (>>r- 
chmllfi,  surface  ronghly  punctured  and  sparsely  clotlied  with  Krnyish  pulxjscenee, 
tlie  elytral  margin  with  small  spots  of  l)lack  pubescence.  The  thomx  has  on 
each  side  an  arcuate  elevated  line  parallel  with  but  distant  from  the  margin. 
The  abdomvii  is  somewhat  injured  but  there  are  Ave  distinct  Recments;  all  are 
distinctly  movable  and  there  appears  t-o  be  a^ixth  ventral  segment  pushed  by 
some  acciilont  within  the  abdomen.  To  this  I  would  call  the.  attention  of  those 
possess injr  jrooil  specimens. 
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k  thwe  two  generu  ua  mi-mlitrs  of  another  family  wLicli  luuy  be  cnllcd 

DiBOOLOHIDX. 

Mychoetrtts  iind  Ifurmidiiii  niusl  also  form  a  ilisiinct  fiiniily  following 
Ihe  exiitnplc  of  Duval, 

Tbp  nrrangenionl  fulloired  in  the  preuent  paper,  allliouub  BubataDti&lly 
Uial  of  Ericlisuu,  U  bused  on  other  characlere  which  appear  Lo  mo  more 
nalural  uiid  constant.  I  bavs  ndded  a  new  tribe,  B&agoderini,  to  oonlAin 
thoai!  genera  without  retractile  anienoffl,  and  also  Derelaphrini  for  tUoge 
genera  with  the  anterior  coxie  contiguous  or  very  nearly  so.  The  IrilMa 
ttius  become  increased  to  seven  and  are  distinguialiod  as  follows  : 

AniennH'  perfoliate,  not  retractile,  distant  at  haaa  from  lUe  eyes 

RhaBodorinl. 
Anieiinee  capitate,  retractile,  arising  close  tn  lUe  eyes, 

Lait  Joint  of  palpi  not  acicular. 
Anterior  coxte  slightly  separated.    Head  liorisonlul. 

IFirsljoint  of  tarsi  short Bynchitliii. 
First  Joint  of  tarsi  lunger  than  the  set-ond CoIydUoL 
AJiterior  coite  contiguous  or  very  nearly  so.  Head  deflexed. 
DeretaphrlnL 
Anterior  coxie  distjint. 
AnU'nnie  arising  under  a  frontal  margin.  First  ventral  segment  not 
elongate,  Trocliantcrs  free Pycnomerliil. 
Anlennn  free  at  base.  First  ventral  elongate.  Trochanters  closely 
connate  with  the  fcmura Botluideiiiil. 
Wt  Joint  of  pulpi  acicular. 
First  ventral  elongate.  Antenaie  free  at  base Cerrloninl. 
Tribe  I.  BlIAfiODERIHrl. 
ItlenQie  purfoiiule,  inserted  under  Ibe  frontal  margin  at  a  diHtance  from 
eyes,  not  capitate  nor  retmclile.  Anterior  coxie  email,  rounded,  moder- 
ately seiMiratod  by  the  proaternum,  which  is  more  elevated  than  the  co.\«e. 
and  slightly  dilated  liehind  Uiem.  Middle  coxie  mure  distant  than  the  an- 
terior. Posterior  coxw  oval,  small,  variably  dialani,  their  cavities  partially 
clused  externally  by  the  metaalernal  side  pieces  which  are  narrow.  Tarsi 
ulinr^  the  first  three  Joints  not  longer  than  the  fourth  Atrdoininal  seg- 
mnnls  gradually  decreasing  in  length,  tile  fourth,  however,  shorter  than  the 
^^fth.    Tibiie  without  terminal  spurs. 

^^Hbi  the  above  charactei^  a  curtain  number  of  genent  agree, 
^^Hwrtaiit  difterences,  however,  are  found,  whicli,  with  the 
mcreiise  of  Uie  immber  of  the  genera,  will  warrant  the  divi- 
sion of  the  trilie  into  several.     First  in  importance  is  the 
Mtructure  of  the  anterior  coxie,  which  are  very  plainly  open 
bind  in  Rhagixlrra  and  Corticii^,  and  closed  in  Anchomma. 
p  eyes  exhibit  the  next  im]>ortaiit  difference.    In  the  two 
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genera  first  mentioned,  the  eyes  are  round,  moderately  promi- 
nent, coarsely  gmniilated,  and  in  Am^hoinmii  small,  not  promi- 
nent, and  completely  divided  by  the  sides  of  the  head. 
These  characters  seem  to  indicate  two  sub-tribes. 

Anterior  eoxtu  opeu  behind.     Eyes  untiK Bub-tribe  Rhaboiibrini. 

Head  narrowed  behind,  rurmlng  a  disLinct  niH;k. Rliagodcia. 

Anterior  coxa'  closi-d  behind.     Eyes  divided sub-tribu  AscHOMUiaL 

Hend  mil  narrowed  beliiod Anchomnu. 


The  latter  g 


;  to  have  any  allied  form  yet 


I 
I 


r  genus  appears  r 
described.  Ithagotlera  ia  plainly  abiu  to  Corticus,  and  proba- 
bly Sarrotriiim  and  DioJesma,  which  I  have  not  esaraioed  in 
nature.  In  Corticus  the  head  is  not  narrowed  behind  into  a 
neck,  and  the  posterior  coxpb  are  so  placed  that  even  the  most 
poetic  imagination  cannot  call  them  contiguous,  they  are 
really  distant,  and  this  one  fact  goes  tar  in  exbibitlog  the 
entire  absence  of  accuracy  and  fact  in  the  characters  used  by 
Erichson  in  defining  his  tribes. 

The  genera  representing  this  tribe  in  our  fauna  are  from 
the  Pacific  Region. 

RHAOODEBA  Ericbs. 

AalennK  iuscrted  under  tliciu&rgLU  of  tliefrunt,  out  retractile.  ll-JoiittnL 
moderutely  sbort.  aligtitly  flattoned.  joints  [wrroliate,  spnrselj  clothei]  witli 
stiort,  scalelilie  haira ;  first  Joint  more  slender,  and  not  lunger  than  B«oonil, 
lliird  joint  nearly  as  long  as  tlie  three  rollowing  togetlier :  joints  4-llt  tnuiS' 
verse,  very  grailually  broader,  eleventti  narrower  than  the  tL'nlli  and  otkl 
ucuminale  at  tip.  Head  horixontal,  as  broad  as  long,  sides  of  front  diiiitcd 
over  tlie  inscriion  of  tlie  antcunte,  suddeuly  narrowed  behind.  Ey«s  en- 
tire, coarsely  granulated,  moderately  prominent.  ]tlentum  transverse,  gala 
deeply  emargioute,  its  angles  acutely  prolonged  [o  tlii.-  fniut.  It  sidK  Tord- 
ing  a  distinct  ridge  beneath  the  eyes.  Maxillic  visible  benentti.  L«brutu 
short,  transverse,  aimoal  entirely  concealed  by  the  cpisloma.  tlie  latter 
feebly  eraarglnate  at  middle.  Tiiorni  as  wide  oa  the  elytra,  apes  emargl- 
nnte.  base  arcuate  ut  middle,  and  acutely  ainunte  on  each  aide,  aide  nutripa 
acute,  serrate.  Elytra  oblong,  humeral  angles  modenitely  prominent,  disc 
Bcnteiy  carinnte.  8culelluni  small.  Anterior  coiw  BHiall.  moderately  dui- 
lanl,  pmstornum  more  elevated  than  tlie  mxm.  Posterior  co»«  narrowly 
Heparaled,  intercuxiil  process  moderately  long,  obtusely  rounded  at  ti(i. 
Abdominal  segments  1-4  gradually  shorter,  ilfth  sligliily  longer  than  Iha 
fourth.  Tihiffi  slender,  but  gradually  broader  to  lip.  Apex  Bmlirutte  wKh 
short  spinulea  wHbout  terminal  spurs.     Tarsi  short,  dothed  bonmub  with 
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short  bristles,  1-8  gradual I3'  decreasing  in  length,  fourth  nearly  as  long  as 
the  preceding  together,  and  with  rather  stout  claws. 

I  have  already  (Proc.  Am.  Ent.  Soc.  1867,  p.  293),  called 
attention  to  a  certain  amount  of  confusion  between  Usechus 
and  Rhagodera.  The  history  of  the  two  genera  is  in  short  as 
follows:  Eschscholtz  used  the  usune Bhagodera  tubercidaia  for 
an  insect  in  the  Dejean  collection,  and  the  name  was  pub- 
lished in  the  third  edition  of  the  Catalogue  without  descrip- 
tion. Mannerheim,  in  1843,  published  in  few  words,  a  de- 
scription as  that  of  Rhagodera  tuberculata.  This  is  the  first 
publication,  and  has  priority.  In  1845,  Motschulsky  de- 
scribed and  figured  Usechus  lacerta.  This  is  also  a  correct  de- 
scription and  figure.  While  in  London,  in  1874,  I  saw 
that  part  of  Dejean's  collection  containing  the  original  of  the 
name  Rhagodera^  and  found  it  to  be  the  same  as  Usechus  la- 
certa, Motschulsky  probably  saw  this  same  specimen  in  Mr. 
E.  W.  Ja neon's  possession,  and  was  thereby  induced  to  pro- 
nounce his  insect  synonymous. 

Rhagodera  and  Usechus  must  be  allowed  to  stand  in  the 
sense  in  which  they  are  at  ])resent  used,  and  the  name  on 
the  Dejean  specimen  go  for  naught. 

Two  species  are  known  to  me. 

Thorax  arcuate  on  the  sides,  hind  angles  rectangular tuberculata. 

Thorax  strongly  sinuate,  hind  angles  acute,  prominent costata. 

Rli.  tuberculata  Mann.  BuU.  Mosc.  1843.  II,  p.  800 ;  Horn,  Proc. 
Am.  Ent.  Soc.  1867,  p.  293. 

Oblong  depressed,  brownish,  sub-opaque.  Head  sparsely  granulate,  each 
granule  with  a  small  scale-like  hair.  Thorax  broader  than  long,  sides  regu- 
larly arcuate,  and  gradually  narrowed  to  base,  margin  serrate,  and  with 
short,  scale-like  hairs,  hind  angles  rectangular,  not  prominent,  base  arcu- 
ate At  middle,  cm  each  side  serrate  within  the  angles  ;  disc  strongly  bicos- 
tate,  costse  arcuate,  and  convergent  at  apex  and  b'lse,  surface  very  sparsely 
granulate,  and  with  scale-like  hairs.  El^nra  ol>long,  humeri  rectangular, 
suture,  margin  and  the  discal  costie  acutely  elevated,  intervals  with  two 
rows  of  large  cribriform  punctures.  Body  beneath  sparsely  granulate,  and 
with  few  scales.  Legs  sparsely  clothed  with  short,  scale-like  hairs.  Length 
.22--28inch;  5.5-7  mm. 

In  well  preserved  clean   specimens  the  summits  ^* 
elytral  costse  have  erect  scales  rather  distantly  p 
between  these  are  shorter  capitate  Bcales. 
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Occurs  usually  under  bark  from  Alaska  to  San  Diego  anA 
Arizona,  and  not  common. 
Rli.  costata  Horn,  Proc.  Am.  £nt.  Soc.  1867,  p.  293. 

This  species  resembles  in  all  essential  characters  the  pre- 
ceding and  differs  in  having  the  thorax  rather  deeply  sinu- 
ate posteriorly,  the  hind  angles  acute  and  prominent.  Length 
.34  inch  ;  8.5  mm. 

In  both  species  the  frontal  margin  is  acutely  serrate. 

Occurred  at  Gila  Bend  Station,  Arizona.  The  measure- 
ment previously  given  by  me  is  a  little  too  great. 

AJVCHOJUJIIA  Lee. 

Antonnse  inserted  under  the  margin  of  the  front,  eleven -jointed,  not 
retractile,  moderately  stout,  slightly  flattened,  joints  perfoliate,  sparsely 
clothed  with  scale-like  hairs ;  first  joint  short,  obconical,  second  transyerse, 
third  as  long  as  the  next  two  together,  four  to  nine  transverse,  equal,  tenth 
somewhat  larger,  eleventh  smaller  and  narrower  than  the  tenth,  truncate 
at  tip.  Head  horizontal,  oblong,  sides  parallel  at  middle,  gradually  nar- 
rowed at  apical  third,  posteriorly  rather  suddenly  narrowed.  Eyes  small, 
flat,  divided  by  the  side  of  the  head,  upper  portion  linear,  lower  portion 
very  suuill.  Meatuin  oval,  sapported  by  a  distinct  peduncle  ;  sides  of 
ireutt'  triangularly  prolonged  in  front  and  continuing  posteriorly  in  a  ridge. 
Maxilhe  not  concealed,  palpi  moderately  long,  last  joint  longer  than  the 
])rece(ling,  truncate  at  tip.  Labruni  not  visible  beyond  the  clypeus.  An- 
terior ooxu'  small,  moderately  distant,  less  prominent  than  the  prosternuni. 
Posterior  coxje  separated  by  a  quadrangular  j^rocess  arcuate  in  front.  Legs 
slender,  tibia-  fimbriate  at  tip  with  short  spinulose  hairs,  without  spurs. 
Tarsi  short,  si)arsely  hairy  beneath,  first  three  joints  gradually  decreasing 
in  length,  fourtii  joint  as  long  as  tlie  first  three  and  with  stout  claws.  Ab- 
domen with  first  three  segments  gradually  shorter,  fourth  very  short,  filth 
as  long  as  third. 

A.  CONtatilin  Lee.  Proc.  Acad.  1858,  p.  G'^ ;  .Tourn.  1858,  pi.  1,  fig.  18. 

Form  elongate,  color  variable,  piceous  to  pale  brown,  opaque.  Head 
granulate,  front  finely  carinate,  s])arsely  clothed  with  yellowish  scale-like 
hairs.  Thorax  very  little  longer  than  Avide,  a])ex  and  base  equal,  sides 
very  feebly  arcuate,  margin  acute,  disc  with  three  parallel  costic  near  the 
middle  the  central  finer,  surface  as  in  the  head.  Elytra  with  the  suture 
moderately  elevated,  and  with  three  discal  costa»  and  uiargin  acutely 
])romin(!nt,  intervals  biseriately  coarsely  punctured.  Body  beneath  coarse- 
ly but  sparsely  punct^ite,  sparsely  clothed  with  scale  like  haire.  Length 
.10  inch  ;  4  mm. 

Occur.s  from  San  Diego  to  Owen's  Valley,  California,  and 
rather  abundant  in  the  latter  locality. 
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Tribe  II.  SYNCHITINI. 

Antenme  capitute,  retractile,  inserted  under  the  frontal  margin  a  short 
distance  in  front  of  the  eyes.  Head  horizontal,  eyes  usually  round,  mode- 
rately prominent,  entire,  rarely  (^Phlaonemus)  emarginate  by  the  sides  of 
the  front.  Anterior  cox.*e  small,  rounded,  narrowly  separated,  usually  a 
little  more  prominent  than  the  sternum  between  them.  Middle  coxae  mod- 
erately distant.  Posterior  coxae  transverse,  attaining  the  margin  of  the 
body,  separated  by  a  triangular  abdominal  process.  Metasternal  side  pieces 
narrow,  rarely  [Eudesma)  concealed  by  the  elytra.  Abdominal  segments 
decreasing  gradually  in  length,  and  in  Cicones  distinctly  mobile.  Tarsi 
short,  first  three  joints  subequal,  together  not  longer  than  the  fourth. 

The  genera  of  this  tribe  in  our  fauna  are  represented  by 
species  the  sculpture  of  which  is  more  or  less  coarse,  either 
costate  or  granulate,  opaque  and  pubescent. 

Here  also  we  have  differences  in  the  structure  of  the  an- 
terior coxal  cavities,  all  excepting  two  have  these  open  be- 
hind. The  other  characters  in  which  differences  occur  are 
those  of  generic  value  merely.  •  The  tribe  as  here  defined  is 
homogeneous  and  scarcely  merits  further  division. 

The  genera  are : 

Anterior  coxal  cavities  ojien  behind. 
Antennae  10-jointed,  club  solid. 

Head  without  antennal  grooves Synchita. 

Head  with  distinct  grooves Cicones. 

Antenme  11-jointed,  club  2-jointed. 
Eves  free  rounded. 

Head  wnthout  antennal  grooves Ditoma. 

Head  with  distinct  antennal  gr(X)ves. 

Tibiie  with  distinct  terminal  spurs Eudesma. 

Tibite  without  terminal  spurs Endophlceus. 

Eyes  emarginate  by  the  sides  of  the  front. 

Antennal  grooves  distinct Phlceonemus. 

Anterior  coxal  cavities  closed  behind. 

Antennae  with  a  2-jointed  club.     No  tibial  spurs Cozelus. 

Antenna*  with  a  8-jointed  club.    Small  tibial  spurs Lasconotus. 

SYNCHITA  HeUw. 

Antennae  10-jointed,  terminated  by  an  abruptly  larger  joint  which  is 
^labrou^  at  base,  pubescent  at  tip.     Head  beneath  without  antennal  groovea. 
Tarsi  stout,  first  three  joints  very  short,  but  little  longer 
fourth,  clothed  beneatli  with  short  pubescence.     Tib!" 
terminal  spurs. 

PROC.  AMER.  PHILO.**.  SOC.  XVII.  101,  - 
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Our  species  are  as  follows  : 

Elytra  finely  costate. 

Thoi-ax  with  an  elevated  line  on  each  side laticoUi»- 

Thorax  without  elevated  lines varlegata.. 

Elytra  uniform,  not  costate. 

Elytra  variegated  with  paler  markings parvulsL- 

Elytra  unicolorous. 
Thorax  finely  granulate,  margin  finely  serrulate.     A  sub-apical  im  - 

pressed  line faliginoaa. 

Thorax  coarsely  granulate,  margin  coarsely  serrate.     Without  sub— 
apical  impressed  line gramilata  » 

8.  laticollif)  Lee.  New  Species,  1863,  p.  66 ;  Proc.  Acad.  1866,  p. 
379. 

Oblong,  sub-depressed,  piceous,  opaque,  humeri  and  a  spotneartheape:i^ 
of  the  elytra  rufous,  body  beneath  and  legs  ferruginous.  Thorax  wider 
than  long,  slightly  narrowed  at  base,  surface  granulate  and  witli  an  elevat- 
ed line  on  each  side  and  a  feeble  impression  at  middle,  margin  obsoleteljr 
serrulate.  Elytra  with  suture,  three  discal  costae  and  margins  sub-acutelv^ 
elevated,  intervals  biseriately  granulate.     Length  .08  inch ;  2  mm. 

Occurs  from  New  York  to -North  Carolina,  not  common. 

S«  Tariei^ata  Lee.  Proc.  Acad.  1858,  p.  63. 

Oblong  elongate,  moderately  depressed,  piceous,  opaque,  elytra  ornate 
with  pale  iiuirkings.     Tlionix  wider  than  long,  margin  very  finely  serru- 
late, narrower  at  apex   than  base,  surfiice  granulate.     Elytra  with  suture, 
four  discal  costa-  and  margin  acutelv  elevated,  intervals  biseriatelvcoarselv' 
and  deeply  punctured.     Length  .OH- 10  inch  ;  2-2.5  mm. 

Occurs  at  Fort  Yuma,  Cal. 

These  two  species  resemble  each  other  in  being  costate- 
but  differ  in  every  other  particuhir.  The  thorax  is  narrowed 
to  base  in  latiooUls^  wider  at  base  varicgata^  elytra  tricostat< 
in  the  former  and  quadricostate  in  the  latter,  with  intervals 
granulate  in  one  and  deeply  punctured  in  the  other. 

8.  parvilla  Guerin,  Icon.  Regn.  Ins.  p.  189. 

Oblong,   sub  (lei)resse(l,    piceous,    opaque,    elytra   ornate   with   whitish 
spaces.     Thorax  wider  than  long,  sides  feebly  arcuate,  margin  finely  ser 
rulate,  base  slightly  wider  than  apex,  surface  granulate.     Elytni  with  stria' 
of  moderate  punctures,  rather  closely  i)laced,  intervals  granulate.     Length 
.08-.  10  inch  ;  2-2.5  mm. 

Occults  in  the  Middle  States,  rather  rare. 

S.  filli§;iiiosa  Mels.  Proc.  Acad.  II,  p.  Ill;  nitj ripe unin  Lev.  Ne^v 
Species,  18()o.  p.  07. 

Oblong,  parallel,  sub-depressed,  opafpie.  Thorax  wider  than  long,  sides 
.scarcely  arcuate,  margin  very  finely  serrulate,  base  and  apex  equal,  disc 
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rather  finely  granulate,  anteriorly  a  finely  impressed  sub-apical  line. 
Elytra  with  striae  of  moderately  deep  punctures,  intervals  slightly  convex 
and  sub-granulate.  Body  beneath,  antennte  and  legs  ferruginous.  Length 
.10  inch  ;  2.5  mm. 

Occurs  in  the' Middle  States  region  and  Georgia. 

8.  granulata  Say,  Journ.  Acad.  Y,  p.  266. 

Oblong,  parallel,  moderately  convex,  piceous,  sub-opaque.  Antennae 
with  the  third  joint  as  long  as  the  three  following  together.  Thorax  wider 
than  long,  sides  very  feebly  arcuate,  margin  serrulate,  base  slightly  nar- 
rower than  apex,  disc  coarsely  granulate.  Elytra  coarsely  granulate  with 
feeble  traces  of  striae  between  the  rows  of  granulations.  Legs  ferruginous. 
Length  .16  inch  ;  4  mm. 

This  species  besides  being  the  largest  and  most  coareely 
granulate,  has  the  third  joint  of  the  antennre  very  long  while 
in  all  the  other  species  it  is  but  little  longer  than  the  follow- 
ing. 

This  species  is  widely  diffused,  occurring  from  Missouri 
to  Pennsylvania  and  Georgia. 

The  vestiture  of  the  surface  in  the  first  four  species  con- 
sists in  recumbent  pale,  sparsely  placed  hairs  on  the  head 
and  thorax,  the  costse  of  the  elytra  and  the  intervals  have 
short,  erect,  pale  setse.  In  granulata  there  are  no  hairs  on 
the  head  and  thorax,  while  the  elytra  have  short  hairs 
sparsely  placed  which  become  somewhat  longer  on  the  de- 
clivity. 

CICONES  Curtis. 

Antennee  10-jointed,  terminated  by  a  club  of  one  joint,  glabrous  at  base, 
pubescent  at  tip,  received  in  distinct  and  deep  grooves  which  follow  the 
inferior  margin  of  the  eye.  Abdominal  segments  very  feebly  emarginate, 
apical  angles  very  slightly  prolonged. 

This  genus  is  closely  allied  to  Synchita  and  differs  in  the 
above  characters  only. 

€•  marginalia  Mels.  Proc.  Acad.  II,  p.  112. 

Oblong-oval,  piceous,  opaque,  depressed.  Head  finely  granulate,  sparsely 
pubescent,  epistoma  feebly  emarginate.  Thomx  more  than  twice  as  wide 
as  long,  sides  moderately  arcuaie,  margin  explanate  and  finely  serrulate, 
disc  granulate  and  sparsely  pubescent.  Elytra  opaque,  obsoletely  striate - 
punctate,  intervals  flat  irregularly  biseriately  punctate,  each  puncture  bear- 
ing a  semi-erect,  short,  clavate  hair ;  surface  opaque,  each  elytron  with 
four  or  five  indistinct  rufous  spots.  Body  beneath  and  legs  dark  ferrugi 
Qous.     Length  .10-.  12  inch  ;  2.5-3  mm. 

Occurs  from  Pennsylvania  to  Kansas. 
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t'.  llneaticolUit,  n.  sp. 

Oliloog-oviil.  piceous.  opaque,  dctircBsed.  IIcAil  finely  gnuiulnt«,  si>ftnel.r 
pulicscent.  Thorax  nearly  twice  ua  vtiAc  uts  long,  HtdiM  feolil}?  nrcunlc  hiod 
uiig1e«  broiidly  rounded,  margin  exptHnate,  fiuely  eerrulnlo,  dlsR  at  luidillir 
nindoralely  cjnvex,  and  at  tides  with  three  finely  eleraied  lJne«,  surfucc: 
oiHuiu^,  finely  granulate.  Elytra  finely  striate,  etrlie  reilier  coaisely  punc- 
lured,  each  ulternatc  iutci'vitl  more  cnnvex  )!Siieda11y  M  tmse  iwil  indls- 
tiiic'lly  grsnulale.  Bndy  henenlli  ntid  legs  dark  ferrngiooDs,  sub-opaqm- 
Length  .10  inch;  S.S  lulu. 

This  qiecles  is  Btiialler,  more  ck'iigatc  und  depreesed  ilian  the  precetllii^ 
nnd  differs  esiieciiilly  in  llic  three  fiuu  lines  on  liacli  side  nf  the  thnmx  nnil 
Ihc  alt«matiun  nf  the  clytral  inicrvats. 

Tbe  specimen  before  iin;  im  bailly  riilibol  mul  1  cniiiutt  iK-- 
ecribe  its  ve«titnre. 

Two  specimens ;  Soutb  Camlinn  and  Floriibi, 
DITOMA   lllrg. 

Antemiffelevcn-joiiilcd.  inseiii-d  uiicier  tlip  nmrgin  ofilie  IVotii,  lust  twn 
Joints  forming  an  abrupt  duh,  Auiennal  groove*  wauling,  Eyea  niodur- 
ntely  large  and  convex,  coarsely  grauiilatod,  aunrly  entirely  IK'u.  Tibiu- 
Niendcr,  Teebly  broader  ai  Up  and  wilb  mlunie  terminal  itpura.  Intprconnl 
process  triangular,  aeuli?. 

The  remaining  characters  are  fnlly  expoaed  by  Lacordaire. 
Tliis  author  sjieaks  of  tbe  hind  margins  of  the  ventral  seg- 
ments being  emarginate,  tliia  certainty  does  not  occur  in  any 
species  known  to  me.  The  antenna*  in  one  species  (sulrala) 
(lejiiirt  from  the  usual  form  in  a  ratlier  suggestive  manner, 
tbe  ninth  joint  being  much  wider  tlian  the  eighth,  so  that 
there  is  a  feeble  attempt  at  a  triarticulate  club,  I  follow  the 
example  of  Mr.  Crotch  (Check  List)  in  including  Eidachm^ 
'■'iritu'Uis  Lee.  in  Diloina,  notwithstanding  its  semi-cylindri- 
cal form.  That  it  may  fairly  represent  Eulackus  I  have  very 
little  doubt,  but  the  genus  seems  very  much  out  of  place 
where  Erichson  left  it. 

Our  species  are  as  follows; 
Anienniv  with  uinih  joiiil  not  wider  than  ihc  eiglith. 

Form  semi-cylindrical,  tliontx  longer  than  wide cariuata. 

Form  depressed,  lliorax  wider  tlian  limg. 
Elytra  piccous  lilacli,  tliree  or  Tour  rur»us  spots  on  eacli.  .quadiiguttata. 

Eljtm  pieciHifi,  Iwo  rnfous  9)iols  on  each oniata. 

Anienme  with  ninth  joint  ninth  wider  than  the  eighth. 

Form  depressed,  thorax  wider  than  long,  coloi'  nifoiis anlcata. 


IxTS.l  •  ODD  I  Horn. 

As  thus  arranged  the  species  show  a  very  natuml  tmnsi- 
tioii  from  Endesnia  to  LasconotuSy  carhvita  having  the  semi- 
cylindrical  form  of  the  first,  while  sulcata  by  its  antennee 
makes  a  feeble  approach  to  the  second. 

D.  carinata  FiOC.  {Eulachan)  New  Specieft,  1803,  p.  08. 

Eloiiiriite,  semi-cylindrical,  black,  opaque.  Head  gninulated,  opaque. 
Thorax  longer  than  wide,  slightly  narrower  at  base,  apex  feebly  emargi- 
nate,  angles  obtusely  rectangular,  sides  straight,  margin  obsoletely  crenu- 
late,  base  arcuate  at  middle,  hind  angles  rect«ingular,  disc  convex,  and  with 
four  moderately  elevated  cariniv,  intervals  granulate.  Elytra  parallel,  not 
wider  than  the  thorax,  four  discal  airinte  moderately,  margin  more  acutely 
prominent,  intervals  flat,  biseriately,  coarsely  punctate  and  rugulose.  Body 
iKjneath  scabrous.     Legs  and  antennsB  rufous.     Length  .12  inch  ;  3  mm. 

Tlie  elevated  costje  are  finely  punctured  at  their  summits, 
and  bear  short  yellowish  hairs.  This  species  reproduces 
closely  the  figure  given  by  Lacordaire  (Atlas  pi.  20,  fig.  2) 
and  the  two  may  be  identical, but  comparison  will  be  neces- 
sary. I  do  not  find  the  first  ventral  segment  sufficiently 
long  to  place  this  insect  in  the  CoJydilni  (sec.  Er.),  and  from 
the  study  of  our  genera  it  seems  to  me  that  Erichson  had 
rather  vague  ideas  as  to  what  constituted  a  long  segment, 
and  that  this  term  was  used  very  empirically  without  any 
intention  of  its  being  literally  interpreted. 

Occurs  in  Geor^ria  and  Florida. 


K  quadriguttata   Say,  Journ.   Acad.   V,   p.  200:   Zimmcrnidiuii 
Guer.  Ic.  Uegn.  Ins.  p.  194. 

Oblong  elongate,  pitchy  black,  opaciue.  Head  granulate.  spaiNcly  pu- 
bescent. Thorax  broader  than  long,  slightly  narrower  at  base,  apex  feei)ly 
eiuarginate,  sides  nearly  straight,  margin  obsoletely  crenidate,  disc  with 
four  moderately  elevated  carinte,  each  curved  inwards  in  front,  thif  tWc> 
median  ones  united,  forming  an  arch,  intervals  granulate,  sparsely  pubes- 
cent. Elytra  slightly  wider  than  the  thorax,  four  disciil  costic  and  margin 
acutely  elevated,  intervals  biseriately,  coai*sely  punctured  ;  color  black, 
each  elytnm  with  three  or  four  rufous  spots.  Body  beneath  pitchy  lilack. 
legs  browni.sh.  Abdomen  with  coarse  punctun's  longitudinally  sub cm- 
fluent.    Length  .10-.  12  inch  ;  2.5-3  mm. 

The  summits  of  the  elvtral  costie  are  frino;ed  with  short, 
yellowish  pubescence. 

Occurs  from  the  Middle  States  to  Illinois  and  Texas. 
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,  pale  brownish,  oi^kiuc. 
iires  biseriately  armiigoJ, 
iiin?  with  ninth  joint  mie- 
:h  .12  inch;  8  mm. 
1  this  iiiid  the  pi-eceiiiiig 
tlie  structure  of  the  aii- 


■  Lee.  Proc.  Acnt!.  lSr>S.  |i.  m. 

'J  »  resembles  the  preceding,  but  has  a  relatively 

HI  )rax,  iutervals  between  the  elytral  costie  more 

.tiiy  [juuuiured,  &ud  with  two  rufouB  spots  on  each,  one 
aolique  ut  the  humeri,  a,notber  oval  behind  the  middle. 
Lei  1"?  inch  ;  3  mm. 

T  euces  although  feeble  are  constant,  and   the 

iiBM  oi  ™^-  two  species  is  sufficiently  marked  to  retain  them 
as  distinct. 

OceurB  under  bark  in  sout  n  Culifornia  and  Arizona. 

n.  Kiilcata  Lee.  Pm:.  i  US, 

Resembles  ijueuiriffuttaia  in 
'tral  intervals  with  ccmrse  ] 
bnt  not  very  closely  ri 
half  wider  than  the        ^r" 

The  princii>al  difl'erenc 
epecies  are  the  uniform  col 
tennee. 

Oceura  under  bark  with  omata. 

EVDEitnA  Lee. 

Aiitennii]  received  in  repose  in  oblique  groovea.  11-jniiiliMi,  last  two  furni- 
iDg  an  abrupt  iiieiss.  flrst  twu  joiols  sliortcr,  tlie  second  rather  longer  tlian 
thu  flrat,  third  sliglitly  longer  tlinn  the  fourth,  4-0  sub-eciiml,  tenth  Abniptlr 
larger,  semi -circular  in  outline,  last  Joint  narrower,  oval,  pubescunt  at  lip. 
Head  broader  than  long,  clypeus  iruneate.  Labruui  almost  entirely  rt-- 
iracted.  Eyes  entire.  loimded,  modcratelj  convex.  Mentum  IranBferse, 
slightly  roundetl  in  front.  Lost  Joint  of  maxillary  palpi,  longer  than  the 
two  prcccdini;,  slightly  flatti'ned,  truncate  at  tip.  Antennal  groove  deep, 
obliiiuc.  Tlionix  iiuadrate,  lohed  at  middle  in  front.  Scutellum  small. 
round.  Elytra  elongate,  parallel,  costate.  Posterior  coxie  Iransvcrse,  in- 
lereoxal  process  narrow,  acute  at  tip.  Metiislernal  side  pieces  almost  en- 
tirely concealed  by  the  elytra.  Abdominal  sei^muntB  gradually  decreaa-jig 
in  length,  nfih  a  little  longer  than  the  fourth,  posterior  mtirgln  straight. 
Tibiie  slender,  not  spiniilose  externally,  and  ulth  minute  terminal  spurs. 
Tarsi  siiorl,  Urst  three  Joints  nearly  equal,  together  shorter  than  tlie  fourth, 
beneath  sparsely  hairy. 

I  find  no  genus  with  which  this  may  he  compared,  ex- 
eejiting  Ditoma.  Phormem  Pasc.  difiers  from  Diioma  in  the 
same  manner  that  this  dees,  but  the  form  of  the  body  is 
somewhiit  peltifnrm. 
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£•  undulata  Mels.  {Bitoma)  Proc.  Acad.  II,  p.  110 ;  Lee.  New 
Species,  1863,  p.  66. 

Elongate,  sub-cylindrical,  piceous,  opaque.  Head  opaque,  granulate, 
sparsely  pubescent.  Thorax  quadrate,  slightly  narrowed  posteriorly,  apex 
broa<lly  prolonged  at  middle,  sinuate  on  each  side,  angles  rectangular,  sides 
nearly  straight,  margin  serrulate  and  narrow,  base  arcuate  at  middle,  hind 
angles  rectangular,  disc  convex,  w^ith  two  obtuse  costce  at  middle,  and  two 
shorter  between  them  in  front :  surface  moderately,  densely  granulate  and 
opaque.  Elytra  slightly  wider  than  the  thorax,  parallel,  apical  fourth 
gradually  narrowed,  with  three  discal  cost«  and  margin  acutely  elevated, 
intervals  biseriately  quadrate  punctate,  color  piceous,  base,  narrow  fascia 
at  middle  and  apical  third  rufous,  these  with  pale  pubescence.  Body  be- 
neath and  legs  rufous,  abdomen  granulato- punctate.  Prothorax  beneath 
obliqueh'  strigose  at  the  hind  angles.     Length  .20  inch  ;  5  mm. 

I  have  seen  Melsheimer's  type  only,  collected  in  Pennsyl- 
vania. 

ENDOPHLCBUS  Erichs. 

Antennte  11 -jointed,  terminated  by  a  two-jointed  club,  inserted  moder- 
ately, distantly  from  the  eyes,  received  in  repose  in  oblique,  antennal 
grooves.  Head  half  retracted  within  the  thorax,  sides  of  front  elevated  and 
slightly  prolonged  backwards  over  the  eyes.  Eyes  free,  round,  moderately 
prominent. 

Thorax  with  explanate  and  serrate  margins,  apex  slightly  prolonged  at 
middle  over  the  head,  disc  costate.  Elytra  parallel,  obtusely  rounded  at 
tip.  Anterior  coxje,  moderately  sepanvted,  the  cavities  open  behind.  Pos- 
terior coxae  separated  by  a  triangular  acute  process.  Abdomen  with  first 
segment  slightly  longer  than  the  others,  2-3-4  gradually  shorter,  fifth 
slightly  longer  than  the  fourth.  Tibia?  slender,  not  spinulose  externally, 
and  without  terminal  spurs.  Tarsi  short,  first  three  joints  sub-equal,  to- 
gether not  longer  than  the  fourth. 

£•  iiosoderiiioide§,  n.  sp. 

Oblong-elongate,  brownish,  opaque,  surface  coated  with  a  brownish  in - 
dument  and  apparently  scaly.  Head  opaque,  granulate.  Thorax  broader 
than  long,  sides  explanate  and  serrulate,  feebly  arcuate  and  gradually  nar- 
rowed posteriorly,  hind  angles  slightly  prominent,  base  lobed  at  middle, 
anterior  angles  slightly  prolonged  forward,  apex  at  middle  prolonged  over 
the  head  ;  disc  on  each  side  costate,  costfc  sinuous ;  surface  granular, 
opaque.  Elytra  not  wider  than  the  thorax,  base  feebly  emarginate  at 
middle,  humeri  obtuse,  sides  parallel,  on  each  elytron  four  costttj,  the  inner 
sinuous,  parallel  for  a  short  distance  at  middle  terminating  at  the  declivity 
in  a  tubercle  beneath  which  is  another  tubercle,  second  costa  very  short, 
third  costa  beginning  at  the  humerus  extends  to  three-fourths,  between  its 
extremity  and  the  first  cosU\  is  a  tubercle,  fourth  costa  sub-marginal  and 
longer  than  the  others,  intervals  tuberculate  and  opaque.     Body  beneath 
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u|)ai4Ui^,  deascif  auil  nttlici'  fliicly  gniiiuliir,  prothorn\   lieneftik  (nnrjcly 
gmniiUr.     Length  .30  iiitli;  7,'i  nuii. 

Thie  Bpeeiea  reproduces  in  miniature  the  ii]ipoanmcc  of 
Pheltops'S  obconiata. 

One  Bjiecimen  given  me  by  Mr.  Jas,  Bclireiis,  collected  tit 
Mount  Shoata,  California. 

PHLlEOiVEHrS  Ei'icli6. 

Anietinte  oluvcn -join led.  Inst  two  rtirming  nn  abrupt  club,  vhich  \t 
^kbruus.  Hetul  brond.  clyiteus  brondly  rounded  iii  tVunt,  sides  (liUt«<), 
and  txlending  to  tlie  middle  of  the  cyi'H.  bencrtith  witli  dct-p.  alighlly  ub' 
liqiio  aniendal  grooves.  Eyes  eoarsely  graniiktt'd,  moderately  cniifex. 
Mentum  tninsTerBely  quadrate,  mflxlllary  imlpi  wiUi  temiiiuJ  joint  eyliiwl- 
rlcnl.COinprcBaeJ.  longer  than  the  preceding  together  and  tmntntf'  al  lip- 
Liibrum  retiacted.  Abdomiiial  acgnieuis  gradually  dovrauaing  in  kn^iii, 
their  posterior  margins  siruiglit'.  Intercoxnl  procrae  narraiv«r  in  tVoiit  nnd 
rounded  at  tip.  Anterior  tibiie  aliglitly  dllaletl  nt  tip.  Ilie  iiuler  margin  nui 
fimbrinic.  Tiliix  with  distincr  tcnninnl  epura.  Tarsi  mihoT  sbon.  tlm 
tliree  joSnte  short  and  nearly  equal,  togellier  Bhorter  than  the  flnirli. 
upnraely  hairy  beneath.     Porui  oblung-flongati'  modoratujy  conrex. 

Fh.  catenulaliu,  n.  sp. 

Ol>li>ng-e!o[igiite,  reddlah-lirowu,  base,  apex  and  autilri^  i^f  elytra  uvaw- 
what  paler.  Head  granulate,  subKi|Niquc.  Tliomx  one  half  broader  than 
long,  apex  emarginnte,  angles  obtusely  prondnent  in  IVont,  aides  feebly  ar- 
cuate in  tVont,  then  slroiglit  and  nenrly  )iarallel,  margin  slightly  explanate, 
obsoletrly  trennlaie,  base  feebly  arcuate,  hind  angles  rectangular,  disc 
moderntely  eonvex,  ml1deral<^ly  densely  granulate,  surface  with  feeble  ele- 
vated anastomosing  lines.  Elytra  obloug.  i>ara!lel,  base  not  wider  than  the 
thorax,  humeri  obtuse,  a  sub-sutuml  and  four  disca!  costie,  and  lateral 
margiu  acutely  promiiieiil,  intervals  biseriately  eatcnulate.  Body  beuL-aih 
paler  than  above,  rugulose.     Length  .Vi  inch  ;  4.0  mm. 

One  specimen,  collected  by  myself  atFort  Tunia,  California, 

This  genua  was  indicated  by  Ericiiaon  in  a  few  words 
without  describing  the  typical  species.  The  antennie  have 
the  first  two  joints  stouter,  the  Hiccond  shorter  than  the  first; 
third  joint  slightly  longer  than  the  fourth ;  4-9  verj- 
gradually  increasing  in  length  and  width ;  10  abruptly 
broader  emarginate  at  tip,  11  transversely  oval,  narrower 
than  the  tenth  and  pubescent  at  tip. 

COXELVS  Lair. 

Antennie  eleven-jointed,  last  two  joints  forming  a  sudden  club.  Eye* 
free,  flead  with  antennal  gri>ovea  beneath  the  eyes.  Tlbiic  Blender  with- 
ont  terminal  spurs.     Our  Species  are  winged. 
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C  ifuttulatus  Lee.     New  Species,  1863,  p.  05. 

Oblong-oval,  blackish,  opaque,  moderately  convex.  Head  granulate, 
sparsely  pubescent.  Thorax  twice  as  wide  as  long,  apex  deeply  enuir- 
ginate,  angles  prominent  in  front,  sides  broadly  arcuate,  margin  explanate 
and  serrulate,  hind  angles  obtuse,  base  broadly  arcuate  at  middle  on  each 
side,  feebly  sinuate,  surface  coarsely  granulate,  sparsely  pubescent.  Elytra 
witli  rather  irregular  rows  of  modenitely  coarse  granules,  surface  sparsely 
pubescent,  each  elytron  with  spots  of  more  dense  pu])escencc  forming  a  sinu- 
ous band  near  the  middle  and  another  behind  it.  Body  beneath  granulate, 
opa<iue.     Length  .18  inch  ;  4.5  mm. 

Tliis  species  occurs  rather  abundantly  iti  the  Middle 
States. 

The  margin  of  thorax  is  equally  explanate  at  apex  and 
base.  The  third  joint  of  the  antennoe  is  very  nearly  as  long 
as  the  two  followino;  together.  The  abdomen  is  rather 
roughly  granulato-punctate. 

€•  paciAcus,  n.  sp. 

Resembles  the  preceding  in  form  and  color  but  is  rela- 
tively more  elongate  and  diitei*s  besides  as  follows : 

Thorax  shorter,  more  tn\nsverse,  margin  widely  explanate  in  front,  be- 
coming gradually  less  so  posteriorly  so  that  the  thorax  appears  to  become 
narrow  behind.  Abdomen  coarselv  but  not  denselv  punctured.  Antenna' 
with  third  joint  scarcely  longer  than  the  fourth,  the  latter  not  longer  than 
the  fifth.     Length  .18  inch  :  4.5  mm. 

Occurs  not  uncommonly  at  Vancouver. 

LASCO^OTUS  Erichs. 

Ante. me  eleven-jointed,  terminated  by  a  three-jointed  club,  without 
antennal  i;roove,  first  two  joints  stout,  the  first  a  little  longer  than  the 
second,  third  slightly  longer  than  the  fourth,  three  to  eight  sub-equal,  ob 
conical,  last  three  forming  an  abrupt  club.  Head  broader  than  long. 
Clypeus  feebly  emarginate  in  front,  at  sides  broadly  arcuate  and  extending 
posteriorh'^,  fonning  a  well-deflned  supraorbital  ridge,  in  one  species  par- 
tially concealing  the  eyes  from  above.  Eyes  round,  rather  finely  granu- 
lated, moderately  prominent.  Thoni.v  quadrate,  (luadricostate.  Scutel- 
lum  small.  Elytra  parallel,  costate.  Abdominal  .segments  gradually 
shorter,  fifth  slightly  longer  than  the  fourth,  intercoxal  process  narrow, 
acute.  Posterior  coxie  transverse.  Tibiie  slightly  wider  toward  the  tips, 
the  anterior  with  two  spinules  at  the  outer  angle,  all  with  small  terminal 
spurs.     Tarsi  as  in  Ditoma. 

This  genus  was  founded  by  Erichson  on  an  undescribed 
species,  and  but  few  words  of  diagnosis  given.     Its  charac- 
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ters  are,  however,  perfectly  valid,  and  one,  the  partial  con- 
ceahnent  of  the  eyes,  is  as  remarked  by  Mr.  Pascoe  (Journal 
of  Entomology,  II,  p.  33)  a  very  unusual  occurrence,  the 
sides  of  the  clypeus  either  terminating  in  front  of  the  eye 
or  partially  dividing  it.  It  should,  however,  be  stated  that 
while  this  structure  is  well  marked  in  one  species,  it  be- 
comes gradually  feebler  so  that  there  is  merely  a  supra- 
orbital ridge  in  all  the  others.  These  seem  to  me  identical 
with  Mr.  Pascoe 's  genus  Illestus, 

Our  species  may  be  separated  as  follows : 

Elytra  equally  costate  over  the  entire  surface. 
Thorax  costate  or  with  feebly  elevated  sinuous  lines. 
Thorax  wider  than  long. 

Disc  of  thorax  costate.     Eyes  partially  concealed complex. 

Disc  with  sinuous  lines  indicated  by  pubescence borealis. 

Thorax  longer  than  wide,  disc  with  sinuous  lines linearis. 

Thorax  vaguely  longitudinally  concave. 

Thorax  longer  than  wide simplex 

Thorax  as  wide  or  wider  than  long Feferendarins. 

Elytra  broadly  longitudinally  channeled,  the  fifth  interval  being  strongly 
elevated  and  tlie  first  and  third  not  so pusillus. 

L,.  complex  Lee.     Proc.  Acad.,  1858,  ]).  283. 

Ohlonirclongate,  blacivish.  opaque.     Head  slightly  concave,  an  obsolete 
tubercle  on  the  vertex,  surlaee  granulate.     Thorax  quadrate,  slightly  wider 
than  long,  apex  irisimiate,  sides  feebly  undulate,  margin  obsoletely  crenu- 
late,  base  arcuate  at  middle,  hind  angles  rectangular,  disc  (juadricostate, 
iiu'dian  cost.e  approximate  in  front,  then  arcuate  outwardly  and   converg- 
ing at  their  [qVices,  between  whicli   are   two   smaller   costa\  outer  costa' 
slightly  undulated,  intervals  granulated.     Elyrra  slightly  wider  than  the 
thorax,  each  with  four  diseal  eost;e  and  the  margin  acutely  elevated,  inter- 
vals biseriately  i)unctate.     Body  ])eneath  opacpie,  abdomen  punctate,  scab- 
rous.    Legs  ferruginous.     Length  .10  inch  ;  4  mm. 

Occurs  from  Puiito  de  los  Reyes,  California,  to  Vancouver. 

L.  bo  real  In,  n.  sp. 

Klomrate,  pieeous,  elytra  brownish,  subopaque,  sparsely  pubescent. 
Head  densely  punctured,  sparsely  i)ubescent  Thomx  slightly  ]»roader 
than  long,  and  a  little  narrower  at  base,  surface  finely  granulate  and  with 
sinuous  fee])ly  elevated  liiu*s.  Elytra  slightly  Avider  than  the  thorax,  disc 
sub-depressed,  each  with  four  eost;e  and  the  margin  acutely  elevated,  in- 
tervals biseriately  quadrately  punctured.  Body  beneath  opaque,  coarsely 
and  denselv  punctured.     Length  .12  incii  :  3  mm. 

This  species  is  closely  allied  to  linearis^  but  is  broader  and 
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I  depressed  and  with  a  wider  thorax,  the  aci 
kh  is  similar  in  the  two  sjieciee. 
iPne  sfiecimeu,  Marr[iiette,  Michigan,     Dr.  Schv 
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1.  llaeariN  Croidi.  Truna.  Am.  Ent.  Sue.  18T4,  p.  ~j. 
EliHignte,  mndemCelj'  cimTex,  pitcliy  lilnrk,  npHqiie,  sparsely  clothed 
Willi  yollnwish  Imir.  Hwitl  granulme.  Thorax  longer  than  wiile,  slightlf 
tutrniwed  to  ward  the  Iusl-.  eidts  Ktraighi,  margin  crenulnic,  hinct  angles 
distinct,  disc  wiili  three  shallow  fiiyeft,  one  I (ir({er  anterior,  iwo  smaller  ai 
tMse,  racbly  Bopunileil  hy  obmse  elevations,  wilh  a  row  of  yellowlah  haiiB 
on  thclv  summita,  siiriUce  opnque,  puncinto-grBOulaie.  Eljira  black, 
opaque,  base  tmrrowly  nud  amall  snli-apical  spoi  nifous,  piirollel,  very  little 
wldrr  than  the  tliornx.  nud  with  four  discnl  coslic  and  margin  feebly  elc- 
vntod.  intervals  biscriately  coarsolj  punclnle,  Body  bcnuatL  picnnis,  evi- 
foc«  moiiciiitcly  densely  piinctnti;.  Legs  jMilcr.  Length  .10-,  12  inch; 
a.  3-1  mm. 

The  ijculpture  of  the  tlionix  of  this  species  is  nearly  tliat 
described  iu  another  maniier  by  Mr.  Pascoe  for  I.  teri-enus. 
^^^Jccurs  under  bark  of  trees  at  Santa  Inez,  California. 
^^^L  nlmplcx   Lee.  Proc.  Acad.  ima.  p.  SUH. 

^^^HoDgtttc.  sub-O'iindrical.  brownish,  opat|tic.  stntrsely  doilitxl  wilh  yul- 
^^Wlah  pulwsceuce.  Head  pnnctntc,  iipaque.  Thorax  longer  than  wide, 
slightly  narrowed  |>oaturiorly,  sides  stialght,  hind  anglea  obtiistj.  luargiu 
simple,  npicnl  margin  slightly  thickened  at  middle,  disc  niodemtcly  con- 
Tox.  ft  Tcebb  median  impression,  sitrfaee  ratlier  coarsely  puncturt^l.  Elytra 
•lightly  wider  than  the  Ibonix.  suture,  fbur  discal  costie  and  margin  sub- 
•cuicly  elevrited,  interrala  hiscrlatuly  I'oatscly  punctured.  Body  beneath 
ino(lcml«ly  densely  punctntc,  legs  rulons.     Length  .10  inch  ;  Q.,)  mm. 

This  species  is  the  srnalleet  in  onr  fauna,  and  is  known  by 
the  very  feeble  median  impression  of  the  thorax.  The  pnne- 
tnres  of  tlie  elytral  intervals  are  cjiiite  large  and  crowd  each 
other  ^  as  to  appear  sub-conHiient  trans vereely.  The  pro- 
sTernitm  between  the  coxie  is  very  narrow. 

One  Biieciinen;  Cajie  San  Lucas,  Lower  California. 
L.  refercndariUH  Zimm.  Tmns.  Am.  Em.  tioc.  I8S!I,  p.  334. 
Gluni^ii-.  sub-deprcsfifd,  piceoiis,  opaque,  fi|mncty  pubt-aci'nt.  Head 
punctured,  nitli  a  vague  imprecsion  un  each  side  itepankted  hyan  obtuse 
«le<raiiott.  Thorax  longer  llinn  wide,  slightly  narrowed  behind,  aides 
nmrly  simlght.  margin  simple,  apical  margin  with  tliiokened  edge,  hind 
■nglei  i>biuae,  disc  vaguely  longitudinally  liniiressed  and  with  tnft^esof  twn 
I  oirlnn  vlalble  only  at  the  apex  aud  luise  of  the  impres;)ion,  siirCtee 
inttily  densely  pimcinie.  Elytm  out  wider  than  thorax  in  front  and 
^•niUK,  ftiur  discal  ctst^  and  mitrgin  feebly  elovnted,  Lniervals  tvith 


uvorowsorH!i,i[liUyeIonpitui''iurftc|iunctiircs,  widirtieUitt-I.  B<rfylwioiili 
rullior  coiirsoly  punctureii.  tirat  nlMluminnl  sugmtiDi  uiori:  oattneiy  iluii  Oit 
olhecs.     Leige  rufous.     LetijcUi  .0>i  iuub :  S  luiii. 

This  species  and  the  preceding  are  closely  alluil,  but  ib 
present  has  a  hetter  defined  thnnicic  coucii^'jty.  Tin;  apical 
margin  is  iilso  more  distinctly  thickened. 

Oeciira  from  District  uf  Colainbia  to  P'loridii. 


I»  pusillnslicc.  Nuw8i)L'('ic 

1800.  p.  308. 

Obloiig-elongaW,  ilupnjBi 
cent.    Henil  spurauly  {lunc: 
aldt.    Tliorax  longer  iluiu    ■ 
Htniigbt,  margin  entire,  himi        ■ 
ikt  middle,  and  formtug  hoob 
cariuie  which  limit  tliL'  brcMd  ki" 
ilcnacty  [luncturcd.     Elytm  all 
hly  but  mther  Blrongly 


..  Ifm.  p.  QT  1  itiqutalitt  T.nc.  rnx.  -Vcwl 

or  plccoiu,  opaque,  spanol  i  piOu 
til  a  crcecuntic  iinprcs^tu  ou  twk 
Illy  nnrrower  post«rioTlv.  sWt* 
80,  npicnl  luurgin  tkickrn>il  rjuvpi 
0118 surrounding  the «iid* of  ol>uw 
lireAsicin  ur  tlte  thiinix,  suf  huu  m' 
H  limn  the  ihomx.  tlppmwj  tku 
lOlfifvikls  biseruilely  ciwintely  ininf 
tnlc  nnd  nlw)  very  finely  puiiciulan\  Body  N-neaili  modenufly  i\eavh 
ptincLiiluK^,     Length  .tO-.tS  indi ;  mm. 

The  elytral  sculptui-e  is  v.  ible  ao  far  aa  the  cmtse  we 
coucerned.     The  followinj(  fornii  occur: 

ptttlUiii  Lee.  lypt,'.  Suinral  Inter  1  feebly  elersluU,  IhitO  Inlcrml 
feebly  elevated  at  base,  gradually  Ihic  ing  obsolete,  tifth  interval  «tron[l< 
elevated,  Bevantliand  margin  leas  e)ev  d  tbnn  tlie  tifth.  Interval  uKlmwl 
to  tlie  fifth  coftrscly  hiseriatL-ly  iiunclaU;,  between  the  Bflb  anil  sUMf 
punctiircil  iit  iKise,  giiidiiiilly  becoinlui;  )il>9<)lcle  tuwiirds  the  middli'. 

Iiir/iieiiras  Lee.  type,  differs  bill  little  rrom  the  above  except  tlmi  the 
ihinl  itilurvjil  is  still  k'ss  eleviitud  iind  the  coarser  punctures  less  i-vidfni 

.     Sikecinieiiii  frimi  Vimeouvfr  have  Ihe  coarsie  puncture*  id  iIh- 

iiilers|iiucs  belweeii  the  fifth  interviil  ami  llie  suture  continued  distimlU  l" 


Occurs  I'rom  Florida  to  Afizona  iind  Vancouver. 
TrilK'  III.   COLVDllWI. 

AiiliJiiiiv  c;ipil;ili'.  ri-lr;ntile,  iiisfrli'il  u^uiilly  under  a  fW>nIal  uwr^in"' 
:i  slii'ii  ili-t:iiiei'  ill  from  iH' (hi- eyes.  IIe;id  hnri/jintjil.  eyes  coarsely  fwnu- 
lilted,  tii'liK  iiromiiient.  Aiiteri'ir  cosie  siniill.  moderately  sc|Kir»led  'ij> 
-'lii'lilly  uleviiled  pmsteniiitu,  the  envilies  I'losed  liehiiid,  except  hi  Ayit"' 
Middle  covie  inodenitely  d islam.  Pusteriortransverse  narrowly  sepsnl"' 
Melaslernlll  side  pieces  varialde  In  width,  or  even  conceiileil.  Abdoniu' 
■ietrnients  i:mdually  dccreiuiitij;  in  length,  the  fniirtli  shorter  than  the  fltt 
Taisi  MiiHlemtely  li>ng,  the  first  joint  as  long  nr  longer  than  the  neit  i"" 
iiiiieiliei',  the  three  liniszer  than  the  fourlh. 
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This  tribe  differs  from  the  preceding  in  the  greater  length 
of  the  first  three  tarsal  joints  and  the  comparatively  smooth 
and  glabrous  surface  of  all  the  species.  The  difference 
founded  on  the  greater  length  of  the  first  abdominal  seg- 
ment is  illusory. 

The  following  genera  occur  in  our  fauna: 

Anterior  coxiie  narrowly  closed  behind,   prosternum  at  lip  attaining  the 

posterior  margin Group  COL7DII. 

Metasternal  side  pieces  moderate.     Anterior  tibiae  finely  denticulate  at 

outer  apical  angle Aulonium. 

Metasternal  side  pieces  linear.     Anterior  tibiae  with  outer  apical  angle 

prolonged Colydiuin. 

Anterior  coxa3  broadly  closed  behind,  the  e]>imera  meeting  on  the  median 
line,  prosternum  not  attaining  the  margin. . .  .Group  NEMATIDII. 

Metasternal  side  pieces  covered Nematddiuin. 

Anterior  coxa  open  behind.     Head  without  eyes Group  A6LENI. 

Metasternal  side  pieces  narrow Aglenus. 

It  is  possible  that  the  groups  above  indicated  should  be 
raised  to  the  rank  of  tribes  with  the  introduction  of  foreign 
genera.  The  most  curious  character  presented  by  any  of  the 
above  genera  occurs  in  Nematidium^  in  which  the  arrange- 
ment of  the  iK)sterior  margin  of  the  thorax  beneath  repro- 
duces the  normal  structure  of  the  Rhynchophora.  This  char- 
acter was  observed  by  me  in  1870,  while  seeking  for  allies 
of  Cossyphus  in  the  present  family,  the  latter  having  a  simi- 
lar sternal  structure. 

Aulonium  is  the  only  genus  with  representatives  on  both 
sides  of  the  continent,  although  our  one  species  of  Colydium 
extends  to  Vancouver.  Neniatidiuin  occurs  only  in  the 
Southern  States,  while  Agfevns  has  probably  been  intro- 
duced. 

AIXOJVIIIM  Erichs. 

Antenniu  eleven-jointed,  club  rather  loosely  trinrticuhite,  inserted  in 
front  of  the  eyes  under  the  expanded  frontal  margin.  Eyes  moi^lerately 
prominent,  rather  coarsely  granulateil,  eniarginate  in  front  by  t!ie  sides  of 
the  clypeus.  Anterior  coxie  not  widely  separated.  Posterior  coxiie  sepa- 
rated by  a  triangular  acute  abdominal  jirocess.  Anterior  tibije  serrulate 
at  outer  apical  angle  and  with  two  spurs,  the  anterior  larger  and  arcuate. 
Tarsi  with  the  first  joint  moderately  eloiii^ate  especially  the  middle  and 
posterior,  clothed  beneath  w  ith  moderately  long  hair. 


II  or 


ApHI"! 


Our  species  are  separated  as  follows  : 
Hind  ikoglcs  of  thorax  recUn^ular. 

Anterior  iiiargln  of  tUorax   with   lliiekened   nA^c.     Huiin'ri   illt'iiirili 

doutifomi pBTalaUoptpednDL 

Anterior  iiinrgin  not  tliiekened  but  Willi  two  u|'i>ri)iiiiniil«il  Jcullf^i™ 

elovntions.     Humeri  not  denlifonii lonfom. 

Hind  angles  (if  ttiorox  obtiiBt', 
PmsterriMin  in  front  nearly  smootU. 

The  two  median  lines  of  thorax  nearly  oblitemtect tubeicolatum 

Proslcrniini  in  iVdm  Bcabrous  ■>■■  """"tftlo. 
The  two  mek......  Jneaof  tiKr.  ler  deeply  impr(sse<l..(emiBltimm 

A.  pBral  tli/diain)  JOUTO.  Ai^d,  *.  p.  Mi 

aegfiieollt  Loc  - 

Pi<wou8,  111!  nd  uniennw  rnrooa,  tonu  ohloot 

elongate.     Hi Torteit  obsoletoiy  bUuliwouW 

Thomx  qnailmle.  ar  oiiti  oiDnr|i1iuti\  Usw  tniaiWt. 

hind  angles  ri^ctangu  y  arc.iutc  tVinn  apex  U>  Imm,  iIIk 

with  n  siibinargiam  iin       sti  .lileil  oxienially  bv  im  elflTdin. 

another  siinilar  more  inti  tn~  y  inipres«fd  alnuoiia  tines  ■!  mxl 

die,  between  which  ai  nriuu  Lhe  surface  Is  ulevueil  in  to 

oblong  tubercle  near  I  .  mtirgin  thlckennd :  Mirlmcv  llnrlj 

punciuie.    Elytra  slightly  wider  le  tlionii:,  liunieri  evldentlT  dtnil- 

form,  surfuce  with  rows  of  tnodoni  bh  closely  plnced  punctnm  nVIA 

become  Bmaller  toward  tlie  lip,  i  >!§  very  finely  puiictalaM.    Bndf 

beneath  inodDmiely  densely  pnaciartni.    Pmtliomx  more  cotrwiy  mi 
dpnsch'.     LL'nglli  .18-.S4  inch  ;  4.5-0  mm. 

This  species  is  so  well  known  that  it  will  serve  as  a  l>oiiii 
of  coiJii>arirton  for  on i- other  s[iecies.  In  the  *'  the  tuberc-le 
near  tlie  ajwx  is  very  fotible  or  absent. 

Widely  distributed  over  the  Unitetl  States,  one  having  b«u 
taken  in  California. 

A.  Inngum  Lee.  Piw.  Acad.  ISSG,  p.  3T>4. 

Uiilii-[)iiec)ii(i,  mixieintely  sliiiiiug,  more  elongftle  and  convex  Ihmi  ilf 
pri-ci'diiii;.  Hend  siniilnr.  Thorax  longer  than  wide,  sides  iwirfillel.  eli^iiily 
narmwod  near  the  apex,  scnlptured  Biiiiilarly  W  piirnlUhpipedambai'*'^'^ 
two  CM^ntml  striie  nearly  oblilt-ratud,  Hio  tubercles  near  the  a|>ei  more  flf- 
vatcd.  Ilie  anterior  margin  not  lliiekened,  in  the  ^''  with  two  approxiiuti^ 
dcnllFiinn  eU'valiouH,  ^  siniple.  Ely  tni  not  wider  than  the  thorax,  liUDicn 
Dot  deiitiforin,  siirfaee  with  f.dnt  traces  of  rows  of  punctures  near  the  bui'. 
interval-,  very  flni'ly  pnnetalale.  BikIv  lii-ncath  rath  it  sparsely  punclul>i<^ 
under  side  »!'  head  anil  sides  iif  ]in)l1iora\  more  coarsely  punctured.   Lcuiti' 


leh  : 


Occurs  in  Northern  Ari 


la,  Colorado  and  Oregon. 
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A.  tuberculatum  Lee.  New  Species,  1863,  p.  67. 

Elongate,  sub  cylindrical,  pale  brownish,  moderately  shining,  apical  half 
of  the  elytra  piceous.  Thorax  longer  than  wide,  sides  very  feebly  arcuate 
near  the  apex  and  base,  hind  angles  very  obtuse,  apex  without  thickened 
margin  but  with  two  rather  distant  erect  tubercles  c^,  or  simple  ? ,  disc 
with  the  sub-margiual  and  lateral  carinse,  median  lines  almost  entirely  ob- 
literated, anterior  tubercles  moderate  (^  or  wanting  9>  surface  sparsely 
punctulate.  Elytra  not  wider  than  the  prothorax,  at  base  with  nearly  ob- 
solete rows  of  punctures,  intervals  more  finely  punctulate.  Body  beneath 
and  legs  very  sparsely  punctulate,  pale  rufous.  Length  .18-.20  inch ;  4.5- 
5  mm. 

The  humeral  angles  of  the  el3Hra  are  not  dentiform.  The  head  is  as  in 
parallelopipedum.     This  should  be  compared  wtih  A.'bicolor  of  Europe. 

Occurs  in  Georgia  and  Virginia. 

A.  ferrugineum  Zimm.  Trans.  Am.  Ent.  Soc.  1869,  p.  254. 

Elongate,  cylindrical,  pale  brownish,  ferruginous,  shining.  Head  punc- 
tulate, vertex  not  tuberculate.  Thorax  longer  than  wide,  sides  nearly 
straight,  hind  angles  obtuse,  apical  margin  not  thickened,  disc  with  the 
sub-marginal  and  lateral  carintB  well  developed,  median  impressed  lines 
rather  deep,  converging  in  front,  anterior  tubercles  obsolete,  surface  mod- 
erately punctate.  Elytra  not  wider  than  the  thorax,  humeri  not  dentiform, 
surface  finely  punctulate  with  a  very  faint  tendency  to  a  striate  arrange- 
ment near  the  base.  Body  beneath  sparsely  punctate.  Prothorax  more 
densely  and  coarsely.    Length  .14  inch  ;  8.5  mm. 

This  species  is  our  smallest  and  most  cylindrical.  It  differs  from  all  the 
others  in  the  absence  of  the  tubercles  of  the  vertex  and  is  the  only  species 
in  which  the  two  lines  at  the  middle  of  the  disc  are  really  well  marked. 

Occurs  in  Georgia  and  South  Carolina. 

COLYDlVm  Fab. 

Antennae  arising  under  the  side  of  the  head,  eleven-jointed,  last  three 
forming  a  rather  loose  club,  antennal  grooves  wanting.  Anterior  coxa? 
moderately  distant,  posterior  separated  by  a  triangular  acute  inter-coxal 
process.  Tibite  slightly  broader  at  tip,  not  denticulate  at  outer  angle,  each 
with  two  short  terminal  spurs ;  tarsi  with  the  first  joint  moderately  long, 
fourth  not  longer  than  the  others  together,  clothed  beneath  with  moderate 
hair.     Abdominal  segments  gradually  shorter.     Form  slender,  elongate. 

C  lineola  Say,  Journ.  Acad  V,  p.  2C4  ;  Entomology,  ed.  Lee.  II,  p. 
324 ;  nigripenne  Lee.     New  Species,  18G3.  p.  07. 

Slender,  cylindrical,  elongate,  piceous.  moderately  shining.  Head  mod- 
erately punctured.  Thorax  longer  than  wide,  slightly  narrower  poste- 
riorly, hind  angles  obtuse,  sub-marginal  stria  very  close  to  the  lateral  mar- 
gin, another  stria  one-fifth  from  the  same,  a  deeper  median  imprv'ssed  line, 
sar&ce  moderately  coarsely  punctured.     Elyira  not  wider  than  the  thorax. 
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Ijiwp  slightly  elev-.itcd,  twh  ullciimtii  ImupvHl  lliiolj  cislifiirm,  Ialc^8|lilcl!^ 
Iwiwi'cn  ibi'su  biserialely  puncUiii!,     Hody  IwneiilU  inodaraielj  ctmrBely 
imnttiite.     Lenglli  .14-.S6  incli;  8.0-fi.n  mm. 
Tills  spctk-B  varies  iu  bnvlng  tli«  lw<ui  uod  tliornx  rufcus. 

Oeciira  from  Peiineylvania  to  Louisiaaa,  also  in  Orogou  and 
Vauoouver. 

C.  hnaiiffolum  Say,  lot  t-il.,  Is  iltiscribwl  m  differing  ft-oin  the  above  in 
tlifabsr-uceiirUiemedlBli  linf.  It  lins  not  l)een  recogni/fd  sinci.-,  uiid  U 
mueiilered  donbtriil. 

KEMATIDIVH  EricUs. 

^DtenniF  elevcii-JoiiX^'dj  cluh  two-jiiinied,  Insnl  )oint  shart,  oval,  [i»nl5 
uiK-iivernl,  second  cyUndritul  longer  tliaii  the  third,  wliicli  in  aIwi  looj^r 
than  the  fourth,  fimr  W  nine  alioi^  gmdunlly  Inn  veryglighily  brotuleT. 
tenth  irapeKoidal,  elevpnih  \atpn  ihna  the  tenth,  oval  bi  tip  and  (>ubes(*nu 
Heat)  Blighlly  convex,  ferhly  dolloxod,  nniennal  grooves  dbiiact.  nttlier 
Jei'p,  nblitiue,  EyuB  inodemtely  ciwrsoly  ;iranuiaie.  suh-iruucate  iu  front. 
Antrrliir  casie  tnixltimtely  sojuimicil  Irj'  tltc  prnslprniiin  wlilch  doc-s  not 
iittain  the  bind  margin  of  the  thonu,  the  proeierua!  pplmera  nnwilng 
(in  ihr  tntxllnn  line,  I'mihorax  broadly  connkvr  nt  i1i«  sides  fbr  llic  recep- 
tltMi  of  ibv  legs,  tlio  eternal  portion  ubtowly  el«val«tt,  the  lateral  inughi 
uunrly  entirely  (ih1ilt>rtil«d.  Metsslerunl  sidi;  pieces  entln.'ly  L-i>nircn1ed  by 
tilt'  elylni.  Abdomen  with  segincnls  gmdiially  decreasing  in  length,  iDter- 
tiixsl  prDCCSS  of  the  first  very  narrow  and  acute.  Tibia;  with  the  npictl 
iiugl<'  prolonged,  acute.  iiikI  nitii  lu'o  short  terminal  spurs.  Tursi  slender, 
Hrril  joint  clonjr:itf,  lonsrer  limn  llie  next  Ino  together.  Form  hnear,  cy- 
lindrical. 

The  Ryiicliophoi-oiis  fiHiiitties  of  this  genus  are  not  few 
nor  niiimiiortiiiit,  for  besides  tlie  structure  of  the  thorax  be- 
neath, the  Inst  joint  of  the  nntennfe  has  the  anterior  face  and 
entire  free  margin  iinbe!=eent  while  the  posterior  face  is  en — 
tirely  glabrous  as  in  many  Scolt/tiif-r.     The  almost  entire  ab — 
si-nce  of  thoracic  lateral  margin    la  certainly  a  divergences 
from  th«  Co(i/dii<(e  type,  and  an  approximation  to  the  ikoltf — 
ti'lc 

One  s]teeies  i.s  known  in  our  fauna  which  I  am  entirely  un — 
able  to  scjiarate  from  a  Brazilian  form,  and  I  am  inclined  tod- 
Itelieve  will  prove  to  he  i\'/!i)i(h-icHiu  Fab. 

S.  lUHMtela  Pasvov.  Journal!  of  KntinnolciKv.  II,  1803.  p.  34.  pi.  3.  flg.     - 

M:    nV,y,j,-,„t  Lit.     N|.w  Sjiecii-s.   1»I13,   |i,   m;1  c'/liiKlrifam  Fab.   Sysl. 
lOl.'ur.  II.  p.  :..^T. 
Elnngrtlc,  cylindriciil,  sli'iidcr,  jiiceous  ur  lirowuish,  moderately  shining. 
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Head  moderately  convex  and  punctate.  Thorax  twice  as  long  as  wide, 
apex  and  base  equal,  sides  very  feebly  sinuate  at  middle,  lateral  margin 
almost  entirely  obliterated,  surface  moderately  punctate.  Elytra  one-fourth 
longer  tlian  head  and  thorax,  declivity  slightly  flattened,  surfieice  with 
finely  punctured  strisB,  the  sutural  rather  deeply  impressed  at  the  declivity, 
intervals  with  a  single  row  of  fine  punctures.  Body  beneath  sparsely,  ab- 
domen more  densely  punctate.     Length  .22-.26  inch ;  5.5.-6.5  mm. 

The  identity  of  our  species  with  mustela  has  been  deter- 
mined by  comparison  with  one  of  Mr.  Pascoe's  specimens 
which  Mr.  Alex.  Fry  kindly  gave  to  Dr.  LeConte.  I  have 
very  little  doubt  that  the  Fabrician  name  should  prevail,  but 
there  is  no  other  description  published  since  the  original, 
which  is  too  short  to  enable  one  to  identify  the  species  in 
the  absence  of  the  type. 

Occurs  in  North  Carolina,  Florida,  Louisiana  and  in  the 
Amazon  region  (Bates). 

AGI.EJVIJS  Erichs. 

Antenna;  free  at  the  base,  eleven -jointed,  first  joint  rather  stout,  second 
cylindrical  as  long  as  the  first,  third  nearly  as  long  as  the  second,  four  to 
eight  sub-equal,  gradually  broader,  last  three  joints  forming  a  fusiform 
mass.  No  antennal  grooves.  Mentum  broad  and  short,  supported  by  a 
distinct  gular  peduncle.  Terminal  joint  of  palpi  oval,  slightly  truncate  at 
tip.  Eyes  entirely  absent.  Anterior  coxae  small,  globular,  narrowly  sepa- 
rated by  the  prosternum  which  is  oval  at  tip,  cavities  open  behind.  Middle 
coxse  narrowly  separated.  Posterior  coxte  transverse,  separated  by  a  trian- 
gular, abdominal  process.  Tibiro  very  slightly  dilated  at  tip,  terminated 
by  short  spurs.  Tarsi  short,  the  first  three  joints  short,  equal,  last  joint 
nearly  as  long  as  these  together.  First  joint  of  abdomen  slightly  longer 
than  the  others,  which  are  sub-equal.  Scutellum  not  visible  between  the 
eljrtra. 

All  authorities  agree  regarding  the  position  of  this  genus 
80  &ras  its  family  affinities  go,  and  all  leave  it  where  Erich- 
son  and  Lacordaire  have  placed  it,  but  I  can  find  no  refer- 
ence to  its  most  important  character  in  any  of  the  books — 
the  open  anterior  coxcb.  Duval  (Gen.  Col.  Eur.)  states  par- 
ticularly that  the  first  three  abdominal  segments  are  closely 
connate,  this  seems  to  me  not  so,  and  I  believe  there  is  a  cer- 
tain amount  of  mobility  in  Aglenus^  and  also  in  Cerylon^ 
Pkiloihermus  diXidi  Discoloma.  There  is  certainly  not  the  same 
fixity  of  structure  that  we  find  in  the  preceding  tribes. 

PROC.  AMER.  PHIL08.  80C.  XVII.  101.  3t.      PRINTED  JUNE  8,  1878. 
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This  discussion  leads  rae  to  speak  of  AnommatuSj  a  genus 
not  yet  represented  in  our  country,  and  which  has  been  as- 
sociated with  Aglenus,  but  removed  by  Duval  to  the  Lath- 
RiDiiD^.  The  latter  determination  appears  to  have  been 
based  on  the  mobility  of  the  abdominal  segments,  and  con- 
sidering the  present  constitution  of  that  family,  as  shown  by 
the  Munich  Catalogue,  Duval's  idea  at  that  time  was  not  far 
wrong,  the  only  wonder  being  that  more  genera  did  not  get 
there.  A  comparison  of  Aglenus  and  ^nomma^i/5,.  indicates 
that  they  cannot  be  remotely  separated,  notwithstanding  the 
fact  that  the  abdomen  is  more  mobile,  and  the  tarsi  three- 
jointed  in  the  latter,  their  general  similarity  of  structure,  and 
the  open  anterior  coxae  seem  to  have  more  weight  in  de, 
termining  their  association  than  any  other  characters  have 
in  separating  them.  The  structure  of  the  anterior  coxse  and 
the  form  and  narrowness  of  the  sternum  of  Anommatm 
greatly  resemble  Deretaphrus^  except  that  the  latter  has  the 
coxal  cavities  closed  behind  while  in  the  former  they  are 
open. 

One  species  of  Aglenus  occui'S  in  our  fauna,  probably  in- 
troduced. 

A.  liriiiiiieuN  GvU.  {Hypophhvua)  Ins.  Suecc.  Ill,  p.  711  ;  Duval  Gen. 

Col.  Kur.  II,  pi.  40,  lig.  226 ;  Anom/nafus  obsoletm  Shuck.  Brit.  Col.  Delin. 
pi.  o8,  iiiT.  2. 

Elon«rate oval,  brownish ,  shininiX.  surface  very  sparsely  punctate.  Thonix 
very  little  lon^^er  than  wide,  sides  feebly  arcuate,  margin  very  narrow. 
Elytra  oval,  emarginate  at  base,  humeri  rectangular.  Body  beneath 
sparsL'ly  piuHtured,  rather  more  densely  on  the  abdomen,  and  more  coarsely 
than  the  iii)per  surface.     Length  .(►0  inch  ;  1.5  mm. 

This  species  has  occurred  in  our  territory  only  at  St.  Louis, 
Mo.,  whence  specimens  have  been   sent  me  by  Mr.  Maurice 

Schuster. 

Tribe  IV.     I>ERETAPHR1!VI. 

Antenna;  capitate,  retractile,  base  free.  Head  deflcved,  vertex  convex, 
mouth  inferior.  Anterior  coxje  globular,  more  prominent  than  the  pn>s- 
ternum  which  is  deeply  depressed  between  them,  contiguous  or  feebly 
sei)arated,  the  cavities  closed  behind.  Middle  coxoe  moderately  separatei^i, 
very  closely  approximated  in  Oxylccmus.  Posterior  coxaj  at  least  moder- 
ately separated.     Metasternal   side   pieces  narrow.     Abdomen   with  first 
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segment  at  least  as  long  as  the  next  two,  2-3-4  equal,  fifth  longer.    Tarsi 
variable,  long  in  two  genera,  rather  short  in  Oxylamus. 

Our  genera  are  three  in  number. 

Tarsi  rather  short,  the  first  three  joints  not  as  long  as  the  fourth.  An- 
tennae ten-jointed,  club  solid.  Anterior  coxae  contiguous,  their  cavi- 
ties very  narrowly  closed  behind .Ozylsemtw. 

Tarsi  moderately  long,  first  three  joints  longer  than  the  fourth.  AntennflB 
eleven  jointed,  club  three -jointed,  anterior  coxse  distinctly  separated, 
their  cavities  distinctly  closed  behind Deretaphrtui. 

Tarsi  long,  first  joint  always  longer  than  the  next  two  together,  and  that  of 
the  middle  tarsus  much  longer.  Antennae  eleven -jointed,  club  two- 
jointed.  Anterior  coxae  contiguous,  their  cavities  distinctly  closed 
behind Sosylus. 

In  Oxylcemus  the  point  of  the  prosternum  is  not  visible  be- 
hind the  coxse,  and  when  the  prothorax  is  not  disarticulated 
the  cavities  are  apparently  open  behind.  They  are  really 
narrowly  closed  by  the  extension  of  the  epimera  to  the 
slender  point  of  the  prosternum.  In  the  other  two  genera  the 
point  of  the  sternum  is  distinctly  visible  behind  the  coxae. 
Deretaphrus  is  further  remarkable  for  the  transverse  impres- 
sion immediately  in  front  of  the  anterior  coxse. 

Deretaphrus  occurs  in  Oregon  ;  the  other  two  genera  have 
representatives  on  both  sides  of  the  continent. 

OXYL^MdS  Erichs. 

Antennse  ten-jointed,  terminated  by  an  abrupt  club  consisting  of  the  en- 
larged glabrous  tenth  joint,  at  the  tip  of  which  the  eleventh  appears  as  a 
pubescent  space,  base  free.  Head  beneath  without  antennal  grooves.  Eyes 
round,  moderately  coarsely  granulated.  Anterior  coxae  contiguous,  the 
cavity  narrowly  closed  behind,  prosternum  extremely  narrow,  deeply  de- 
pressed between  the  coxae.  Middle  coxae  very  closely  approximated.  Pos- 
terior coxee  sejmrated  by  a  triangular  intercoxal  process.  Anterior  tibiae 
v91\Xl  the  outer  apical  angle  acute,  slightly  prolonged,  and  with  two  fine 
denticles  at  middle,  middle  and  posterior  tibise  spiuulose  near  the  tip,  all 
the  tibise  with  short  terminal  spurs.  Tarsi  rather  short,  the  first  three 
Joints  together  shorter  than  the  fourth. 

The  anterior  coxae  have  been  described  as  open  behind,  this 
has  not  been  found  accurate.  On  breaking  a  specimen  it  will 
be  seen  that  the  coxee  are  rather  prominent  and  conceal  not 
only  the  point  of  the  sternum,  but  also  the  extension  of  the 
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epiniera,  SO  that  while  a  epecimen  remains  entire,  the  an- 
terior coxal  cavities  seem  to  be  ofien. 

Two  Bpecies  are  known  in  one  fauna,  one  from  each  side 
of  the  continent  and  differing  as  follows : 
Tborax  very  little  longer  than  wide,  flrst  abdomiaul  segment  pUDclurd 

only  in  front 

Thorai  one  ihird  longer  tliuD  wide,  flrst  abdominal  acgment  very  o 
puDCtured  over  Its  entire  surhce , 

The  latter  gpbcios  is  much  moi ' — '-  allied  to  the  European  0,  (*■«■ 

ttmn  Itie  termer. 

O.  america  t,  1SS3.  p,  OS, 

ElongtUc  uylit  ling,  rery  B[ii>rs«Iy  clnihod  with 

semi-erect  hairs,  uc  ly  punctured.   Thorax  very  liuh 

toagcT  tlmn  wide,  s  m^uaij     .Isc  convex,  coAncly  anO  dcr|<lv 

but  not  Jensely  pun  i        »ly  wider  lUiUl  Uie  lUoru.  Jiic 

with  rows  ofmodera.  rutlier  closely  placed.     Body  >«- 

Death   coari<ely  and  a  "  ,.  Alidouiiaal   segments   puarlur^ 

along  their  margioa.   lue  i      .  n-t        ii   [xuirsc'.y  punctured  betweea  ilte 
coisp.    Length  .10-.12inclk.  a.G        lu. 

Occurs  in  Pennsjlvauia,  but  rare. 

O.  calffornlcus  Crotch,  Trans.  Am.  Ent.  Boc.  1874,  p.  79. 

Thorax  onc-iliird  longer  than  wide,  very  coarsely  and  deeply  puuciartd. 
mediui  line  sintiMti,oiie«ch  sidualhuaeadeep  linear  iinpreawon  extending 
one-balf  to  apex.  Blyira  feebly  striate  at  base,  and  with  niwsorooonw.  wit) 
quitdmtc  punctures  closely  pluccd.  Body  benealb  coaisely  punclurtil. 
Length  .1^-.14  inch;  .^-3.S  mm. 

In  all  oIliL'i'  n-spccis  Ihrs  species  agrees  with  the  preceding. 

Occura  in  Calaveras  County,  California. 

DERETAPIIRV8  Ncwiu. 

AnU'iiTiii'  nl  base  free,  received  in  deep,  ohliijue  grooves,  eleven -joi Died. 
tiksl  three  loriiiing  a  flattened  mass  truncate  at  tip.  Head  convex,  dcfleitd. 
hioutli  iiifi-'riiir.  in  great  fan  concealed  by  a  ]>runiincnt  gular  plate  iiiJ 
the  sides  of  till.'  gena;,  mentum  retracted.  Anterior  coxtcmmlcraiely  promi 
iieul,  scimnited  by  a  very  narrow  depressed  sternum.  Middle  cox«  moiier- 
ately  (llslaiil.  Posterior  cox^e  oval,  separated  by  a  quadrangular  proces!. 
oval  at  tip.  Anterior  libla^  moderately  dilated,  the  apical  angle  proU>ngnl. 
the  outer  murgin  Huely  bidenticiilate,  and  with  Iwo  terminal  spurs,  the  an- 
terior  sluuter  and  longer.  Middle  tibife  rather  leas  dilated,  outer  edge  mul 
tidi'niicul:\li',  livo  terminal  spurs,  the  anterior  longer.  Posterior  til uie  tioii 
lar  to  iliL'  middle,  oulir  edge  simple.  Tibia;  wtthio  spareely  fimbritW 
TarEii  iiiDih'ralely  stout,  lirst  three  joints  gradually  decreaeing  in  leoflli. 
fourth  but  little  longer  (iian  the  first 
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I>.  oregonensis  Horn,  Trans.  Am.  Ent.  Soc.  1872,  p.  146. 

Cylindrical,  black,  opaque.  Head  finely  punctate.  Thorax  one-half 
longer  than  wide,  base  narrower  than  apex,  sides  in  front  feebly  arcuate, 
basal  half  gradually  sinuate,  hind  angles  rectangular,  disc  sparsely  punc- 
tate, a  deeply  impressed  median  line,  not  attaining  the  apex  and  divided 
into  two  unequal  portions,  and  attaining  the  basal  marginal  line.  Elytra 
with  three  discal  costjie^ftid  margin  moderately  elevated,  intervals  with  two 
rows  of  coarse,  deep  punctures  not  closely  placed.  Body  beneath  sparsely 
punctate,  abdomen  more  finely.     Length  .42  inch ;  10.5  mm. 

This  species  bears  a  close  resemblance  to  fossics  Nm.  and 
differs  in  the  deeper  thoracic  line  which  more  nearly  attains 
the  basal  edge  of  the  thorax,  and  by  the  costae  being  much 
more  elevated,  especially  that  of  the  third  interval,  which  is 
scarcely  at  all  elevated  in  fossus. 

Occurs  in  Oregon,  and  does  not  appear  to  be  rare.  It  may 
be  worthy  of  mention  that  the  other  species  of  this  genus 
are  from  Australia. 

SOSYI.VS  Erichs. 

Antenna;  eleven -jointed,  last  two  joints  forming  an  abrupt  club,  base 
free,  received  in  repose  in  oblique  grooves  on  the  under  side  of  the  head, 
first  joint  oval,  gibbous  in  front,  so  that  the  second  joint  appears  to  arise 
from  the  posterior  side,  second  joint  cylindrical,  longer  than  the  third,  3-9 
about  equal,  ten  and  eleven  forming  an  abrupt  club,  the  eleventh  longer 
than  the  tenth,  and  nearly  semi-circular.  Mentum  not  retracted,  gular  pe- 
duncle not  prominent.  Anterior  coxte  contiguous,  their  cavities  api>arently 
confluent.  Middle  coxae  closely  approximated.  Posterior  coxae  small, 
rounded,  rather  widely  separated  by  a  quadrangular  process,  arcuate  in 
front.  Anterior  tibiae  moderately  dilated,  the  apical  angle  prolonged,  two 
terminal  spurs,  the  anterior  long  and  arcuate,  the  posterior  small.  Middle 
tibioi  similar  to  the  anterior,  but  less  prolonged  at  tip.  Posterior  tibiae  still 
less  dilated,  spurs  small  but  unequal.  Tarsi  elongate,  longer  than  the 
tibiae,  first  joint  nearly  as  long  as  the  others  totrcther.  First  abdominal  seg- 
ment as  long  as  the  next  three  together,  two  to  five  gradually  decreasing 
in  length. 

Our  species  are  two  in  number. 

Elytra!  intervals  moderately  densely  punctulatc.     Geme  simple,  .costatus. 

Elytral  intervals  sparsely  punctate.     Genai  with  a  dentiform  prolongation 

on  each  side dentlger. 

The  latter  character  deserves  more  than  a  passing  men- 
tion. It  consists  in  a  pyramidal  prolongation  downward  of 
the  sides  of  the  genae,  being  the  extension  of  the  ridge  limit- 
ing the  autennal  groove  in  front.   I  can  not  recall  the  occur- 


rence  of  any  similap  etpucture  anywliere  in  the  ooleopterouH 
series  except  in  If)/pf)ce]}kalHs,an  iiisoct  without  known  relft- 
tious.  The  apjiearance  here  of  one  of  tlie  peculiar  chamcterB 
of  that  genua  has  weight  in  confirming  the  view  held  by 
LeConte,  of  its  Clavicorn  afiinities,  and  while  we  find  this 
emalt  link,  it  must  not  lie  forgotten  that  there  are  certain 
Ehynchophoroiis  affinities  in  Hypocrphrdus  as  well  as  iu  sev- 
eral genera  of  the  family  now  under  cousi  deration. 

S.  cofltatui  Lee.  New  Species.  18U3,  p.  68. 

BloDgate.  cyluidrjcut,  piceoua,  modemU-]y  gliiolng.  Ileitd  ncicuklc  puuv 
tate.  Thorax  onelhird  longer  LtiHH  wide,  narrowed  si  Iwsc,  disc  aciculaic 
punctate,  moderalely  convex.  Elytra  U'll  wider  lliim  tlionuc.  base  fwlily 
emargiuate.  busal  uinrgin  &t  middle  rattier  atrungly  reflcxed.  diec  wlihfour 
flnnly  elevated  lines,  cnstiform  at  lip.  nnd  a  fine  sulihnioetal  stria.  int«r- 
vala  Bub-opaqae,  mndcmtcl]'  deiiseiy  and  irregnlarly  finely  punciuml. 
Iwdy  beneath  ntlier  coarsely  but  not  ilcnscly  piiiiclumd.  Length  .US-,  1^ 
incli  i  4-4-3  mm. 

The  sides  of  the  genie  are  merely  slightly  elevated  in  a 
plate,  being  a  feeble  reproduction  of  Veretapknis,  the  anteii- 
nal  grooves  are  consequently  less  strongly  nsarked  than  in 
the  next  B|)ecies, 

Occnra  in  South  Carolina  and  Florida. 

8.  dentiger,  a.  ep. 

Form  and  fucies  of  the  preceding  differing  ae  follows: 

Head  ftiid  ilioras  lesx  densely  puiicliiri,il.  Elytntl  lines  more  dlsiinoily 
elevated,  intervals  irregnlatly,  biserialely,  sparsely  punctulale.  Length  -30 

The  most  marked  distinction  between  these  two  species  is 
in  the  presence  of  the  pyramidal  genal  process  already  men- 
tioned. Whether  this  character  exists  in  any  of  the  Brazilian 
species,  I  cannot  say,  as  Mr.  Pascoe  systematically  avoids  all 
mention  of  the  under  surface  of  the  majority  of  the  Cdydii- 
dm  he  describes. 

Two  specimens;  Cape  San  Lucas,  Lower  California.  I 
have  also  a  a]iecimen  collected  by  Mr.  Wm.  M.  Gabb  in  the 
Island  of  Santo  Domingo,  not  distinguishable  in  any  manner 
"'"••>  those  from  Lower  California. 
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Tribe  V.     PYCNOM ERllVI. 

AntenDfe  capitate,  retractile,  inserted  under  a  moderate  frontal  margin. 
Head  horizontal,  eyes  rounded,  coarsely  granulated,  feebly  prominent.  An- 
terior coxae  rounded,  rather  widely  separated,  closed  behind.  Middle  coxae 
distant.  Posterior  coxoe  small,  oval,  very  distant.  Metasternal  side  pieces 
narrow.  Abdominal  segments  sub-equal.  Trochanters  of  all  the  femora 
free.  Anterior  tibise  slightly  dilated  at  tip,  and  with  two  unequal  spurs. 
Tarsi  moderate,  first  joint  longer  than  either  of  the  two  following,  the  third 
longer  than  the  fourth. 

This  tribe  connects  naturally  with  the  preceding  through 
Oxylcemus^  but  the  aflSnities  are  very  slight. 
Two  genera  are  known,  both  from  the  Atlantic  region. 

Antennse  11 -jointed,  club  2-jointed Penthellapa. 

Antenn(e  10-jointed,  club  solid Pyonomerus. 

PE1VTHEI.18PA  Pasc. 

Endeetus  Lee.  Class,  Col.  N.  A.  p.  91. 

Antennae  eleven  jointed,  terminated  by  a  two-jointed  club,  inserted  under 
a  slight  frontal  margin,  and  without  antennal  grooves.  Gula  with  a  lateral 
ridge  extending  backward  beneath  the  eyes,  which  are  round  and  moder- 
ately prominent.  Anterior  tibia?  with  outer  apical  angle  prolonged,  armed 
at  tip  with  two  spurs,  the  anterior  longer  and  curved,  middle  and  posterior 
dilated  feebly  at  tip,  and  with  two  short  terminal  spurs.  Trochanters  dis- 
tinct on  all  the  legs.  Abdominal  segments  decreasing  gradually  in  length, 
the  fifth  slightly  longer  than  the  fourth  and  concave. 

The  characters  of  this  genus  otherwise  do  not  differ  much 
from  JBothrideres.  Mr.  Pascoe  says  that  the  tibiae  are  termi- 
nated by  two  or  three  spurs,  which  is  to  say  the  least  a  very 
loose  expression,  as  no  coleopterous  insect  ever  has  three 
spurs  normally. 

The  principal  differences  between  this  genus  and  Bothri- 
deres  are  the  mode  of  insertion  of  the  antennse,  the  absence 
of  antennal  groove,  the  presence  of  trochanters  on  all  the 
femora,  and  lastly  the  structure  of  the  abdomen.  The  coxae 
are  all  more  approximated  than  in  Bothrideres, 

The  following  species  occur  in  our  fauna: 

Thorax  slightly  wider  than  long,  not  narrowed  behind,  hind  angles  promi- 
nent  hasniatodes. 

Thorax  longer  than  wide,  slightly  narrowed  behind,  hind  angles  not  promi- 
nent  refleza. 


lApmn 

P.hiemalodM  Fab.  {ColydUim)  Syst.  El,  11.  |>.  Sfia;  Say  {Vgtt-) 
Journ.  ActtJ.  V.  p-  262 :  Am.  Entom.  edll.  Lee.  U,  1'.  328. 

Modcrulclj  elongate,  browDish.  sbiuing.  Head  conrscly  puoctOKiL  thral 
on  each  side  impressed.  Thorftx  slightly  wider  tlinn  long,  OM  naminal 
posteriorly,  aj>ex  feebly  emarginate,  bue  broadly  urutuitc,  tlM  uijElw 
sllgbily  prominent  posteriorly,  sides  sinuate  at  middle,  margin  modcnid; 
reflexed,  diec  with  a  feeble  loDf^tadiiial  impresbioQ  divided  by  a  »ll^hOy 
elevated  medlaii  line,  surface  coarsely,  deeply  and  densely  piinriunsl. 
Elytra  elightlj  wider  Iban  the  lUorax,  base  feebly  cmarginHtc.  disc  (Ui- 
tened,  surface  deeply  and  broadly  striate,  the  atriie  coarsely,  deeply  snti 
closely  puuclureii    *  *  y/_    Body  bencKth  ocanely  ud 

deeply  punctured.  S  mm, 

Ocount  fron  Tuxas,  but  not  common. 


P.  reflexa  Say, 
833;  nilidn*  1^.0.  (. 

Tborox  longer  tlii_ 
extremely  feebly  8inw>»  » 
margin  narrowly  Teflexed,  dis 
median  line  sometimes  smooth  li 
-.30  inch :  4-5  mm. 
In  all  other  chara 
Occurs  from  Peiiii 

P**      > 
The  only  real  diflerence  bclweoc 


A.  V,  p.  2G2 :  Am.  Ent.  edit  Uc 

«,  p  m. 

distinct  bill  not  pnimiucnt,  fida 
rai^ht  ur  even  sll^ibtly  amuu, 
.  deeply  and  densely  puoRund, 
t  distance  at  middle.    Lotiicih  .Id 

:ies  agreefl  with  htFmat»la. 
ileorgia. 
9  Briehs. 

;eniis  and  Pentheliupa  is,  tlixl  llic 

r'L'Dlh  joint  of  the  anlennie  is  rlo&eiy  iinil'.'d  wiib  ibe  tenth,  .so  ilui  tlu' 

club  is  solid  and  apparently  ooe-jointed.  glabrous  at  base,  pubescent  t\  \\\'- 

P.  tliilcf CollfB  Lee.     New  Species,  1863.  p.  69. 

Jloderalcly   clungiite,    cnstaneous,   shining.     Head  sparsely  puoclnred. 

Aront  deeply  impressed  each  side.     Thorax  slightly  longer  than  wide,  tn^ 

very  little  narrower  than  apex,  hind  angles  rectangular,  sides  very  fecblj 

arcuate,  margin  slightly  reflexed,  more  distinctly  in  front,  disc  with  i«<i 

broad  grooves  at  middle,  which  do  not  attain  the  apex  or  base,  separslod 

by  the  liuely  elevated  mcdiiut  line,  surface  sparsely  puncta:e.    Elyini  veiT 

little  widtT  tlian  the  thorax,  disc  convex,  striate,  atriie  with  coarse.  Ucen 

elonjiate  punctures.   Bitly  beuertth  coarsely  and  moderately  densely  piiM- 

lurt'd.     Length  .14  inch ;  5.5  mm. 

Tliis  insect  h:is  pousidcr.ible  rii^embliince  to  P.  hrjiioi^iei- 

Occurs  ill  the  Southeru  States. 

Tri1>e  VL     BOTHRIDERINl. 

.Viittnmt  u:i|ntiili-,  retractile,  at  Ikis'.'  free,  insertion  almost  frontal,  wl 

clo-i'   lo  tlie  eye.     Head  dollexed,   eyes  amrsely  granulated.  roundtJ  <* 

slii^Iitly   iriiDsvcr-e.     Anterior  coxit  small,    rounded,    widely   separnteO, 
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closed  behind,  although  very  narrowly  in  Boihrideres.  Middle  coxob  widely 
separated.  Posterior  coxse  small  oval,  very  widely  separated.  Melasternal 
side  pieces  narrow.  Ventral  segments  unequal,  the  firet  elongate,  the  next 
three  sub-equal,  the  fifth  slightly  longer.  Trochanters  closely  connate  with 
the  femora.  Tarsi  moderate,  first  joint  always  longer  than  either  of  the 
two  following,  the  three  longer  than  the  fourth.  Anterior  tibiae  with  one 
terminal  spur. 

Of  the  genera  placed  here  by  Erichson,  Boihrideres  alone 
remains.  As  a  tribe  this  is  probably  the  best  defined  of  all, 
exhibiting  in  our  fauna  less  aflSnity  with  the  other  tribes 
than  they  do  among  themselves. 

Oar  genera  are  two  in  number. 

Head  horizontal  or  nearly  so;    anterior  coxa?  narrowly  closed  behind, 
tibiae  not  prolonged  at  outer  angle. 

Antennae  11-jointed,  club  2-jointed Bothrideres. 

Head  deflexed ;  outer  angle  of  anterior  tibiae  prolonged ;  anterior  coxa} 
very  distinctly  closed  behind. 

'  Antennae  11-jointed,  club  2-jointed Machlotes. 

(Antennae  9-jointed,  club  with  one  solid  joint EmmaglseuB.) 

The  latter  genus  has  no  place  in  our  fauna,  but  has  been 
introduced  to  show  its  correct  position.  Fairmaire  describes 
the  antennse  as  11-jointed,  but  I  can  find  but  nine,  the  struc- 
ture of  these,  and  an  excellent  figure  being  given  by  Lacor- 
daire,  Genera,  Atlas,  pi.  17,  fig.  5,  reference  to  which  is 
omitted  in  the  Munich  Catalogue. 

MACHLOTES  Pasc. 

Prolyetus  Zimm.  Trans.  Am.  Ent.  8oc.  1809,  p.  274. 

Antennfe  eleven-jointed,  terminated  by  a  small  club  of  two  joints,  first 
joint  stout,  oval,  second  a  little  longer  than  the  next,  three  to  nine  small, 
equa],  tenth  triangular  truncate,  eleventh  small,  transversely  oval,  par- 
tially retractile  ;  b:ise  of  antenna?  free,  received  in  repose  in  short,  oblique 
grooves.  Head  deeply  inserted,  broader  than  long,  deflexed,  side  margin 
acutely  incised  over  the  insertion  of  the  antenme.  Eyes  transversely  oval, 
modemtely  prominent,  coarsely  granulated.  Gular  region  deeply  emargi- 
nate,  the  lateral  plates  concealing  the  muxillie,  mentum  short,  transverse, 
deeply,  transversely  impressed,  last  joint  of  palpi  elongate  coniciil.  Ante- 
rior coxse  widely  distant.  Middle  coxie  equally  distant.  Posterior  coxaj 
smal],  oval,  very  widely  distant.  Anterior  tibiie  dilated  at  lij),  the  outer 
apical  angle  spiniform,  outer  edge  with  few  denticulations,  terminated  by 
a  single  stout  spur.  Middle  and  posterior  tibia'  not  dilated,  terminated  by 
two  Bliort  spurs.  Trochanters  of  all  the  legs  connate,  with  the  femora  wiih- 
oat  suture.    Tarsi  not  elongated,  fli-st  and  fourth  joints  sub-equal,  either 
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nonrly  lis  long  as  tbf  secDnJ  iiml  lUinl  togullier.  AlJiIomcM  Willi  flfrt  «cj- 
mcnliisloiigiisilie  next  llin^etiii^eUicr.  joiiiw  two  Uilirp  gmiluiLPly  sliiiricr. 
Thiirnx  and  elytra  oostale,  llie  fonuur  wilh  u  duep,  Imnsvuiw  lBv;>r™glDB 
pitateriurly. 

This  genua  was  described  by  Mr,  Fascoo  in  th«  Joarnal  of 
Entomology  II,  p.  36,  for  certain  East  Indian  spccltw  allied 
to  BothriJeres,  to  wliicli  must  be  added  our  H.  exaratia. 
Closely  allied  to  tliis  genua  ia  Emmaghmis  Fairm.,  wbith 
diiFere  in  the  presence  of  u  distinct  groove  on  the  under  siiit: 


ire  between  tho  protiottiiu, 
i  also  in  the  ftlructun:  of 
surface.  Both  genera  iiuvs 
e  end  of  the  frontal  sutare 
nee,  and  there  arv  di«tiiict 
.1  segment  as  iu  incvcnil  of 

tx:.  Acad.  11,  p.  Ill ;  getiUtatiu 

MBwely  nniJ  modurnirly  <l«i»il) 
Apex  euurginfttc,  &d);1m  aII^Ut 
dta  gm<lually  arcuate  &ii<l  »U|;bt|r 
luith  side  ilir«e  carin»,  tl>r  ouitf 
slightly  Biouate  and  < 


of  the  thorn- 

and  the  prostf 

the  autennffi, 

the  side  of  the 

over  the  insert 

coxa]  lines  on  t 

tlie  genera  of  Monv        Ut,. 

St.  exaratnH  Kel«.  U 
Haul.  Pro,;.  Ai«d.  I.  p.  I'" 

Form  oblong.  blHck,  □ 
punctured.     Thorax  liroftuEi'  [in 
prriminent  La  Front,  baw  feebly  hi 
nnrruued  to  Imsc,  disc  fuebly  c 
entire,   the  Inner  extending  1'-.^ 

toward  Ibc  middle  of  the  aplcnl  tuitrgin ;  posteriorly,  at  tiH«al  tiiird  i< 
Uwp,  transverse  ituprcssion.  from  nliicli  less  deep  impressions  pnxsed  tn 
till!  hind  undes  nnd  lowiird  llie  sciilcllum ;  in  front  of  the  deep  iniprcsjioo 
nre  two  ov:il  Uiberclcs  nr)l  elcvntcd  iil>ove  the  surfiicu  of  (he  disc,  sur- 
roimdud  iiy  n  dut-p  groove ;  intervals  moderotely,  coarsely  puDCtured, 
Elyir.i  wider  tliun  the  tiionix,  elongate  oval,  humeri  oldique.  eacli  elytron 
with  foitr  c-ostic.  »iul  margin  acnlely  elevated,  nnd  a  distinct  sutural  etris, 
inlervals  olisoletely  pttnctnlate.  Protliorax  coarsely  puiiclurud  lieneatfa, 
IiihIv  li-i-i  irmrsely,  AlMlomen  spHrsely  and  mthcr  ilriuly  punctate,  first  wg- 
nii'nl  Willi  t^vo  pnmllel  cuxiil  lines  nearly  attaining  ibc  posterior  mar^n, 
the  linit  lliriT  wginenls  iu  addition  a.  fine  sub-marginal  line  at  ihcaidt* 
LcniTlb  .  Ui-:M  inch  ;  4-6.5  mm. 

This  insect  occurs  especially  iu  the  Southern  States. 
BOTIIRIUEBES  Ericlis. 

Aiitininiv  rlivcn- join  ltd.  last  two  forming  an  oval  club,  receivi-d  in  rv- 
)«<'r  ill  iililiqiii'  niitcnnal  irroovcs.  insertion  exposed  by  an  incision  of  the 
pidcs  of  till'  I'j-oiit.  Head  prominent,  liori/ontHl.  cyea  oval,  promin'in- 
coiirsi'ly  iiraniilntcd.  Troilianlcra  of  anterior  legs  distinct,  thoce  ofuiiddlf 
and  posierior  connali',  with  the  femoni  without  suture.     Thorax  mnn  af 
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less  excavated  at  middle,  and  without  elevated  lines.  Humeri  rounded,  the 
angle  incurved.    In  its  other  characters  this  genus  agrees  with  Machlotes. 

Two  species  occur  in  our  fauna. 

Thorax  rather  deeply  excavated,  abdomen  sparsely  punctulatc.montanus. 
Thorax  vaguely  concave,  abdomen  coarsely  and  deeply  punctate,  gemhiatus. 

B.  montanuii^  n.  sp. 

Oblong,  moderately  elongate,  ferruginous  brown,  shining,  very  sparsely 
pubescent.  Head  coarsely  and  moderately  densely  punctured.  Tlyjrax 
longer  than  wide,  narrower  at  base,  apex  emarginate,  angles  slightly 
prominent,  base  arcuate,  sides  feebly  arcuate,  a  small  tooth  at  the  middle 
of  the  margin,  posterior  angles  distinct  disc  with  two  deep  fove«e  at  mid- 
die,  the  anterior  larger,  surface  coarsely  and  densely  punctured,  sparsely 
pabesceut.  Elytra  slightly  broader  than  the  thorax,  moderately  elon^te, 
base  emarginate,  humeri  rounded,  the  tip  of  humeri  inflexed,  disc  moder- 
ately convex,  surface  striate,  striae  punctured,  intervals  alternately  more 
elevated,  pubescent  and  distinctly  punctured,  the  seventh  sub-costiform, 
iotennediate  intervals  flat,  smooth.  Prothorax  beneath  coarsely  and  deeply 
punctured.  Abdomen  rather  sparsely  and  finely  punctured.  Femora 
sparsely  punctured,  tibiae  densely  punctured  and  pubescent.  Length  .18- 
.24  inch  ;  4.5-6  mm. 

Taken  by  Mr.  H.  K.  Morrison  in  the  mountains  near  San 
Juan,  Colorado. 

B*  geminatus  Say,  (Lyctus)  Journ.  Acad.  V.  263;  Am.  Ent.  edit. 
Lee.  II,  p.  323. 

Oblong,  moderately  elongate,  ferruginous  or  brownish,  moderately 
shining.  Head  densely  and  moderately  coarsely  punctured.  Thorax 
longer  than  wide,  narrower  behind,  apex  feebly  emarginate,  sides  feebly 
arcuate,  a  feeble  dentiform  tubercle  at  middle  of  margin,  disc  vaguely  con- 
cave, coarsely  and  moderately  densely  punctured,  a  smooth  spot  at  middle 
of  apical  margin.  Elytra  as  in  the  preceding,  disc  flat  (^  or  slightly  con- 
Tex  9»  surface  striate,  strite  finely  punctured.  Intervals  alternately  wider. 
the  wider  intervals  with  a  single  series  of  punctures,  and  slightly  pubes- 
cent, the  narrower  smooth.  Body  beneath  coarsely  and  deeply  punctured. 
Legs  as  in  the  preceding.     Length  .10.-18  inch  ;  2.5-4.5  mm. 

This  species  differs  in  many  characters  from  the  preceding, 
the  thoracic,  elytral  and  abdominal  sculpture  being  the  most 
important. 

Appears  to  be  widely  diffused,  occurring  in  the  Atlantic 
region,  extending  west  to  Kansas  and  south  to  Texas,  also  in 
the  Island  of  Santo  Domingo  (Gabb). 
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Tribe  VII.     CER¥LO]f  IIVI. 

Antennie  capitate,  retractile,  free  at  base,  insertion  frontal.     Head  re 
traded,  slightly  deflexed,  eyes  round,  moderately  coarBely  graaulateA^ 
Anterior  coxte   round,  ratlier  narrowly  separated.     Middle  cozse  moi 
widely  separated.     Posterior  coxab  oval,   widely  separated.     Meta8tema.^MB^^ 
side  pieces  extremely  narrow.     First  ventral  segment  as  long  as  the  thrt^    -"sc 
following  together,  2-4  short,  equal,  fifth  slightly  longer.     Palpi  with  th^  -^e 
terminal  joint  acicular,  the  penultimate  ovoid.     First  three  jointfi  of  tars  .j^as^i 
short,  together  shorter  than  the  fourth. 

For  the  present,  two  genera  may  be  considered  as  consitu- 
ting  this  tribe  in  our  fauna,  although  it  might  with  pro- 
priety be  divided  into  two. 

Anterior  coxoj  closed  behind. 

Anterior  10-jointed,  club  with  one  joint 

Anterior  coxa)  open  behind. 

Antennx'  11 -jointed,  club  2- jointed Fhilotiieniii 

In  the  latter  genus  I  have  observed  a  distinct  onychii 
with  two  terminal  setre,  this  character  has  entirely  esca] 
me  in  the  other  genera  if  it  exists. 

From  this  tribe  I  have  removed  Murmidius  and  Mych 
cerus  placed  here  by  Crotch  and  Erichson,  to  follow  the  ex- 
ample of  l)uval  in  forming  for  them  a  distinct  family. 

CERYLON  Latr. 


I* 


T 


Antenna'  ton -join  ted,  terminated  in  a  club  of  one  joint,  evidently  tlur    - 
union  of  two,  insertion  almost  fronUil,  without  anteiinal  grooves,     lleud^ 
small,  dec'ply  inscM'ted,  narrowed  in  front  of  the  insertion  of  the  antenna'.       ^ 
Eye<<  narrow,  transverse,   l^alpi  with  last  joint  small,  acicular,  penultimate,       -^ 
large,  ovoid.     Anterior  coxa*  widely  distant,  the  prosternum  broad  and  di-        ^ 
lated  behind  them.    Mitldh;  coxa'  more  distant  than  the  anterior.  Posterior 
coxiu  small,  oval,  verv  widelv  distant.     Tibiae  slii'htlv  broader  towarti  tlie  . 

tip;  Avilh  small  terminal  spurs.    Trochanters  evident.    Abdomen  with  fin-t  ^ 

segment,  nearly  as  long  as  the  others  together,  the  next  four  segments  equal.  " 

Scutellum  small,  transverse. 

I  have  exami  110(1  our  species  with  a  great  deal  of  care  on 
a  large  series  of  si)Ocimeus,  and  am  entirely  unable  to  fiiul 
more  than  one  true  species. 

C.  caNtaueiiiu  Say,  Jour.  Acad.  V,  p.  259;  Am.  Ent.  edit.  Lee.  II, 
p.  i]21  ;  Hiiirolor  Zicg.  Troe.  Acad.  II,  p.  70;  simplex  Lee.  Pac.  R.  U.  Kep. 
47  par.  Vol.  FX,  App.  1,  p.  80  ;  anrjuHnlum  Lee.  New  SiHjcies,  18(>3,  p.  *iJ^. 

Oblong-elongate,    casianeous    or    piceous,    shining,    depressed.     Head 


1 


i 


OOa  [Born, 

s|iiireel}r  pimctntc.  Thorax  nearl)'  gqitnre,  sides  in  ttoat  sliglitly  arcuate, 
hind  anglCB  rcctangnlnr,  disc  depressed  or  very  feebly  convex,  h  sliglii  im- 
pression on  itacli  side  or  middle  at  liase,  aiirfhce  raiher  coarwly  liiH  not 
densely  prnirtured.  Elytra  scarcely  wider  at  base  (ban  the  Iborax,  sides 
Toobly  arciiDte.  disc  depressed,  surface  strittte,  striiB  punciured.  Body  be- 
aeuh  rather  sparsely  imnctale.     Length  .08-.13  inch  ;  2-3  nira. 


B  species  < 
c  to  the  I'l 


ccurs  over  our  entire  country  from  the  At- 
:ific,  and  from  Hudson's  Bay  to  Texas. 
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It 
lonnte  eleven -Jointed,  last  two  joints  forming  i\u  abrupt  club,  llie  tcr- 
I  Joint  longer  than  Ihe  tanih.  second  and  tliird  joioU  moderately  long 
«%Ml,  inserted  as  In  GtryVm,  nntcnnal  gruovus  absent.  Head  and  palpi  as 
in  Cirglon.  Anterior  cox ib  moderately  separatdd,  tbe  prosternnm  oval  at 
lip,  cuxnl  cavitieiB  open  beblnd.  Tibiie  Blighlly  broader  from  Ihe  base.  Dar- 
Towm]  ut  tip.  tbe  apical  angle  not  prolonged,  and  without  termtnut  apiira. 
Wddlecoxieninredistant  than  the  aaierior.  Posterior  coxiu  widely  distant. 
Troclianlers  distinct  on  all  tbe  femora.  Flrsi  abdominal  segment  as  long 
u  the  next  three  together,  segments  two  to  live  nearly  equal.  Scutellnm 
transverse.  Tarsi  witii  the  Srst  ttiree  Joiais  very  shnn,  vwy  little  longer 
logi-tlier than  halfthe  foanh. 

The  points  of  difference  between  this  genua  and  Cerylon, 
with  which  it  lias  been  associated,  are  many.  The  most 
imiMjptant  is  the  open  anterior  coxfe,  following  which  in 
value  \3  the  structure  of  the  antennic,  and  lastly  the  form  of 
the  tibiso  which  resemble  Cicones,  and  have  no  spurs. 

Two  species  are  known  in  our  fauna. 

Itody  liencath  rathur  spiraely  punctureii,  above  glabrous  ;   punclurL's  not 

attaining  the  tips  of  thoulylra  which  are  nearly  smooth. glabrionlua. 

6o<1y  licneath  coarsely  and  deeply  punctured,  alraro  pubescent ;  jiuncturea 

attaining  the  tips  of  tbe  elytra. pntMrnliu. 

CisbriCUlua  Lee.  New  Spiicies,  18(13,  p.  m. 

■OgSle-oTal.  caEtaneond.  shbiing,  glabrous.     Head  siwrsely  punctate. 

broader  Ibau  long,  broader  at  base,  apex  emal^luale,  base  feebly 

a,  sides  regularly  arcuate  from  apex  to  base,  margin  moderately 

mflexcil,  disc  sparxely  and  regularly  punctate.    Elytra  not  wider  tlian  the 

«lytni,  and  with  rows  of  railicr  coarse  punctures  not  closely  plaiwd,  evan- 

strla;  not  impn-saod.     Body  lic.ieulh  sparingly  punctate, 

Jly  along  the  middle.     Length  .0S-.13  inch  ;  2-3  ram. 

is  sjiecies  occurs  especially  in  the  Atlantic  States  proper, 
idiug  westward. 
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(Aprllfll 


P.  liuberuliis  Schwnr/,  "vu,  p.:iOl.  ■ 

Elongate -o Till,  cHsiuneouK,  sliioing,  siirfncc  spttrscly  dotlusd  wiUi  ihorl, 
erect  hairs.  Thorax  ratlicr  coaraoly  Iml  Bpainoly  pnncUt«,  margin  mnn 
narrowly  retlmied.  Elytmwilhrou'auf  mudurolaly  cuttnt.-  punctam  wtilrli 
attain  the  lip  of  tUe  elytra,  but  b<»»mcBomiivrLat  rfieblorat  lip.  Daily  In- 
neutli  with  coarse  sparse  puucturei>.     Leoglh  .08  inch  nearly  ;  £  nini. 

This  speciea  although  quite  distinct  from  fflahriadm  in 
appearance  hae  but  little  to  distinguish  it  except  tb«  pubes- 
cent surface,  the  coareer  abiiominal  punctuation,  and  m  som^ 
what  more  eloi       :e  e  t  anteniial  club. 

Collected  loesrs.  and  Sohwarz  at  Sand  Point, 

Florida.     I  ii  Arizona  not  diflVriiig  ex- 

cept  that  e   is   a  little    ItJss   atroiiglj 

marked. 

NoTKH  on  DisTiuBHTioN  oi   Genera  and  SPBaEs- 

Specica  peculiar  to  the  Ksstem  Stnlea M 

Spi'cIt.'S  peculiar  to  Ihe  Pacillc  Region H 

Species  comniou  to  these  \yto  regions, 

Anlonium  paralleloplpedum,  Colgitiam  lituola, 

Ctryloii  eailauaupi,  Philolktrmai pabtralui. 
Species  occurring  bom  Colomdo  to  th    Pacific, 

2^$tOBOtu*  complex,  Aulimiui.     oagatii. 
Species  occurring  in  Lower  Caiirornia  fiDiH  Santo  Domingo,  '^ 

S''»yiai  denliijer. 
SiHicicB  oci^urriug  in  the  Gulf  States  and  Brazil, 

Xciimlidiam  iii'ifltlti. 
Speijcs  ciiiiiiiKin  to  Euro|>e  and  Uniu-d  Slates, 

AijUnaii  bniuaeui. 

Gtiiurii  re  I 'resented  only  in  tlie  Eastern  Stales 9 

Genera  represenled  only  jj)  the  Pncific  liegion S 

tiencra  common  to  these  two  regiona I'' 

Genera  common  to  Euro|icand  United  Slates i^ 

ul  which  there  occur  hot li  on  tiic  Atlantic  and  Pacific ^ 

in  tlie  Atlantic  Region  only * 

in  the  I'aeitic  Itegion  only  (,Etido}ihlaas) ' 

Genera  i«.'Cidiiir  to  Uniled  Stales  (2  Pacific.  1  Atlantic) • 

Genua  oeLiirriii;;i>nly  in  Ore^'on  and  Australia Otrelnpl^'*'- 
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The  following  genera  have  been  placed  with  the  Colydii- 
dce^  and,  as  mention  has  been  already  made  of  their  exclusion, 
it  is  proper  that  they  should  be  appended  to  the  main  essay. 

miTRHIIDIID^. 

The  differences  between  this  family  and  the  Colydiidae  tiave  been  pretty 
fully  dwelt  upon  by  Duval  in  the  Genera  of  Coleoptera  of  Europe,  so  that 
comparatively  little  may  be  added. 

The  parts  of  the  mouth  are  very  difficult  to  examine,  but  those  of  Mycho 
eerus  seem  not  remarkably  different  from  those  of  C&rylon,  especially  in  the 
form  of  the  palpi.  The  head  is  completely  retractile  in  Murmidius  and  the 
parts  of  the  mouth  are  concealed  beneath  by  a  distinct  proslernal  lobe,  while 
in  Myehocerus  the  head  is  less  retracted  and  the  lobe  very  short.  The  an- 
tennee  are  rather  frontal  in  their  insertion  resembling  the  Histeridie,  ten- 
jointejl,  terminated  by  a  solid  club  composed  evidently  of  two  joints  united, 
the  basal  joint  is  stout,  and  the  joints  of  the  funicle  are  suddenly  geniculate, 
the  club  being  received  either  in  a  cavity  at  the  anterior  angle  of  the  thorax, 
open  above  (Murmidius),  or  in  a  cavity  in  the  front  of  the  anterior  angle 
not  opening  above  (Mychocerus),  The  anterior  coxae  are  small  and  round, 
their  cavities  open  behind,  but  completed  by  excavations  in  the  anterior 
bonier  of  the  mesosternum,  which  is  closely  applied  to  the  posterior  edge 
of  the  prothorax.  The  middle  coxae  are  small  and  as  distant  as  \he  anterior. 
The  posterior  coxae  are  small,  very  slightly  oval  and  almost  completely  sur- 
rounded by  the  metasternum  in  front  and  the  first  abdominal  segment  be- 
hind. The  prosternum  is  broad,  flat  and  bistriate.  The  metasternal  side 
pieces  are  concealed  by  the  epipleune  in  Murmidius  but  are  quite  distinct  in 
Myehocerus.  The  legs  are  retractile  and  received  in  excavations  at  the 
sides  of  their  respective  sterna,  the  cavities  for  the  posterior  being  partly 
in  the  first  abdominal  segment.  The  abdomen  is  as  in  Cerylon,  the  first 
segment  being  long  the  others  short  and  each  slightly  shorter  than  the  pre- 
ceding. The  tarsi  are  four-jointed,  the  last  joint  being  as  long  as  the  others 
together. 

The  essential  dilierence  between  this  family  and  the  Coly- 
diidse  are  found  in  the  presence  of  the  antennal  cavities  and 
their  position,  the  presence  of  a  prosternal  lobe  more  or  less 
marked',  the  structure  of  the  anterior  coxal  articulation,  the 
legs  retractile  and  finally  the  structure  of  the  posterior  coxal 
cavities.  In  the  latter  character  there  is  some  resemblance 
to  JDiscolorna, 

The  resemblances  to  the  Histeridai  entirely  escape  me  ex- 
cept in  the  retractility  of  the  leg^  while  the  structure  of 
the  anterior  coxae  is  so  widely  different  in  the  two  families 
as  to  completely  outweigh  the  more  trifling  similarities. 
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Th-o  genera  represent  thla  fiimily  iii  uur  Thudh  wliicli  differ  as  fo1U>*i , 

Anteanal  cavity  viaiblu  from  nlK>re ;  pmstenial  lube  well  marbnl  ciocmllni 

tlic  parts  of  the  moulU  beneath  j  metHBtemitl  side  ptei«s  coariutlnl  lii 

tbo  epiptcune BCumildlD*. 

Anlennal  ciivity  opening  in  front,  not  ilEible  from  alioue ;  prteteniil  h't 

truncate ;  metasterual  side  pieces  witb  tlie  enlurcs  very  evidrtit 

Mfcbooerw 
nCRHlDirS  Leacb. 
Tlie  olypeiis  li  broader  before  the  insertlou  of  the  luitennie  and  Ilir  litmin 
retrncted.     Tlie  antennal  cnviti™  <•"•  "distinctly  visible  fnim  nbove.    TIk 
epipleune  althotigh  narrow,  cu'  letcly  tlie  meloatenial  aide  plfoa 

to  Ibul  tlje«e  are  only  visible  at  n 
for  the  leg)  where  tliev  ti         if 

ja.  avaUs  Be< 
p).  50.  fig.  S70. 

Ovate,  convex,  bronnisti,  "'■" 
fine  pubescence.    Thorax  trat 
pnnclulalo  and  witb  a  slight  ueprc 
with  rows  of  distant  pwuctures  w 
the  ajiex  and  sides.    Beneath  ve 
1.35  mm. 

This  inaect  is  very  rar 
been  introduced.     Specinn 
Jansoii,  of  Londou,  England, 
some  old  straw. 

IHYCIIOCERVS  Ei'Lchs. 
Zininiermaii,  Trans.  Am.  Eiit.  Soc,  1809,  p.  -'-"iS. 

1,11 1 iniui  visible,  partsofmoulh  visible  from  beneath,  prosternallobcsltait 
AnlL-iiniil  ciivit3'  at  the  anterior  angle  of  the  thorax,  not  visible  from  aboit. 
(^[•ipli-unv  widi.T  than  in  ilitrmiiliaii,    not  coverin);  the  uictasleroai  side 

So  many  of  the  ciinnictcra  have  been  given  among  Ibe  general izatioos  •! 
tliL-  head  of  the  family  and  by  Ziniuiertnan  Chat  It  is  not  necessary  to  repest 
(hem  liere. 

TH.  depreiMUfl  Lee.  |  Afurmidiuii}  Proc.  Acad.  1866,  p.  876 ;  Zimm.  )oc 

llrc'sdly  ovul,  depressed,  fL-rruginous  brown,  sparsely  pubescent  Thocu 
Ininsversf,  s|mrsel)-  piincluliite,  sides  moderately  arcuate  and  narrow  ii 
fmnt,  base  slightly  narrower  1 1  mil  the  elytra.  Elytra  with  rowsof  n»ode^ 
alety  <-0!»rae  punetures  which  gradually  l>cc<)me  feebler  toward  tbe  rita 
aticl  tip.  Body  beneath  very  sjiarsely  punctate.  Jjcn^h  .04  inch  ;  1  ■■■ 
Tliis  sjK'cies  occurs  fi-om  District  of  Columbia  to  Sootli 
Ciiraliiia,  and  very  rare. 


(in  tlie  eica^ill« 
ard  to  meet  the  coxtP. 
1817,  1 ;  Duval.   Gea.  Oul  &n., 

sparsely  clothed  with  an  e»lt«D'lT 
'rower  in  t^nt,  surfitce  vrry  fiarlf 
tbovoiheantennul  cavity.  Klvm 
teciimp  rapidly  evanea^eni  lowiwl 
ely  pnnctulate.    Length  .OS  iorO; 

r  cotintrj'  and  has  protiably 
re  giveii  nie  by  Mr.  0.  E 
)  found  them  abunduDtlT  in 
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T?i€  Coleopt^ra  of  Michigan. 

By  H.  G.  Hubbard  and  E.  A.  Scuwauz. 

iRead  btfore  the  American  Philosophical  Society,  April  ISth,  1878.) 
1.  Deacriptions  of  Keic  Species  by  John  L.  LeConte,  M.D. 

I  have  written  these  descriptions  in  order  that  fewer  species  without 
names  mav  be  referred  to  in  the  two  lists  which  form  the  bulk  of  tlie 
present  memoir. 

The  lists  of  the  Coleoptera  of  the  Upper  and  Lower  Peninsulas  of  Michi- 
gan resiKJctively,  have  been  prepared  by  the  authors  with  great  care,  after 
extensive  explorations  and  collections  in  tlie  two  regions.  The  species,  as 
far  as  described,  have  been  identified  with  the  series  contained  in  mv  col- 
lection,  and  I  cannot  sufRciently  express  my  thanks,  to  both  Mr.  Hubbard 
and  Mr.  Schwarz,  for  the  great  liberality  with  which  they  have  given  me 
even  unique  specimens,  so  that  all  the  material  necessary  for  comparison 
and  investigation  is  placed  in  one  single  collection.  My  series,  therefore, 
both  of  Florida  and  Michigan  Coleoptera,  contain  all  the  species  cata- 
logued in  their  lists,  and  a  basis  for  future  studies  in  geographical  distribu- 
tion has  been  thus  firmly  established. 

I  have  added  to  the  list  of  tlie  species  from  Lake  Su])erior  all  those  col- 
lected in  my  own  extensive  explorations  of  that  basin,  which  were  not 
contained  in  the  collections  of  the  authors.  This  list  is  therefore  to  be 
considered  as  a  complete  catalogue  of  the  Coleopterous  fauna  of  that 
region,  so  far  as  at  present  known,  and  exhibits  some  very  interesting 
points  in  geographical  distribution. 

Especially  worthy  of  noticfe  is  the  large  proportion  of  species  common 
to  Lake  Superior  and  Alaska,  and  if  types  of  the  other  species  described  by 
Manncrheim  and  Maklin  were  accessible  for  comparison,  the  number  of 
forms  in  this  category  could  doubtless  be  still  farther  increased.  Space  and 
time  alike  forbid  my  making  a  separate  list  of  such  s|^cies  on  the  present 
occasion,  but  I  intend  to  recur  to  the  subject  again,  when  larger  series  from 
the  Alpine  heights  of  the  Rocky  Mountains  have  been  collected.  The  oc- 
currence at  Lake  Superior  of  Euthia  mtula  and  Syntomium  confraf/oAum, 
previously  known  only  from  Alaska,  and  Gonotropis  gibbosa  from  Colorado, 
deserves  mention  ;  as  also  the  extension  northward  of  Callida  smamgdina. 

1.  Oyscliirius  lireTiiipinus.  Sbinlng  black,  feebly  bronzed,  rather 
robust,  antennae,  palpi,  and  legs  rufous.  Epistoma  very  slightly  emarginate, 
angles  not  prominent,  transverse  impression  deep,  frontal  impressions  also 
deep.  Prothorax  longer  than  wide,  oval,  a  little  wider  behind  ;  lateral  mar- 
gin extremely  fine,  scarcely  continued  behind  the  posterior  lateral  i>unc- 
tUTB.  Elytra  oval,  as  wide  as  the  prothorax,  brownish  at  the  tip,  base  not 
margined ;  strise  uniformly  abbreviated  in  front,  very  coarsely  punctured, 
obliterated  a  little  behind  the  middle,  8th  represented  at  the  tip  by  a  short 
groove ;  scutellar  puncture  large  ;  dorsal  punctures  two,  one  on  the  3d  in- 
terspace near  the  base,  the  2d  near  the  2d  stria  about  the  middle.    Front 
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tiliift'   mil   Iwtlicil  nil  the  outer   erlge,   tpmiinal  dlgilaliou  long,  slender, 
ctirveil ;  ^pur  ndt  longer  than  Ilia  first  joint  of  tliF  InreiiH.  Leiigili  S.4  iDin. ;  | 
.ISSincli.  ' 

Detroit;  one  specimen.     Tliis  species  ia  very  riiatinct  by 
the  small  size  of  the  lower  spur  of  the  front  tibiB>,iuid  mftjr  I 
he  placed   as  a  separate  division  in  B,  Ay  a,  of  mj  table  I 
(Proc.  Ac.  Nat.  Soc.  Pliila.  1857,  76.)  before  sphiericollis. 

2.  BadiRler obtusiiH.  PiceouB,sUining;  piolhomx,  bnsi^  nf  nntenni 
palpi  Hod  legs  ti-ataceous ;  eljtra  iriceO'lcstACeoiis.  l»1era]  mar^n  uitl  )mi 
tcBtiiceoUH.     Proiliorax  wider  limn  long,    narriiwer  Iiohini].  Iiinii  uiglea 
rounded,  indlHl.inct.  side  maj-gin  not  wider  townrda  the  Imse,  which  Is  on!   | 
explantkto  towards  tlio   sides,  bUBUl  iaipresBinnB  rauiided.  nut  i'Xl«Ddnl  tu- 
wnrds  the  sides ;  dorsal  line  deep,  tranaverae  im|>i'e8e!onR  Teeble.     Glj'trB   I 
will)  woll-marked  strite,  interspoc^B  nenrly  Hat,  3d  with  two  dorsal  punc- 
tures (contiguous  ti)  the  3d  stria.    Length  n.8  luni. :  .38  Inch, 

Marquette,  Lake  Superior;  one  specimen.    More  allied  to  , 
tlie  Califoruian  Ji.  fen-ugineus  than  to  any  ntlier  in  my  col-  j 
lection,  but  easily  known  by.  the  more  rounded  hind  angles 
of  the  prothorax. 

3.  Rembidinm  iNotaphus)  arcuatum.  Black,  with  n  grecnisli  I 
bron/ed  lustre.  AnKniial  acnpu,  palpi  and  legs  piceo-tcsinccouft,  Elytn-  1 
piceoiis.  with  ill-dellned  tesUccoiis  markings,  viz. :  a  hunteml  cloud,  latent  I 
narrow  margin,  curved  hand  liehind  the  middle.  whItJi  la  concnveback- 
warda,  and  ape<c ;  eplpkune  lilsck  and  t««Uceous.  ProUinmx  wider  tlun  | 
long,  rounded  i>u  the  sides,  strongly  8lnuitt<^  iiehind,  Iwse  an  wide  at 
apex  ,  hind  angles  recUngular,  carinale ;  hasal  iiupressioua  deepi.  dor»l  j 
line  well-impressed,  transverse  impressions  reublc.  Elytm  clongaU-ovsl, 
humeri  rounded,  stria:  dlstiucUj  punctured  to  Iiehind  the  uiiddle,  then  taet  I 
and  smoother ;  8lh  stria  deep  near  ihu  lip ;  dursiil  punctures  two,  on  Uia  81 1 
intcrsjince.    Length  5.4  mm.;  .21  inch. 

Maniiiette,  T-abe  Superior,  This  species  re»cmbleB  B.flatH' 
mulatinn  of  Europe,  but  is  wider  and  less  convex.     It  also  I 
greatly  resembles  B,  uiprematum  Lee.  from  Gala.,  Oregon  and  f 
Alfldka,  but  the  latter  has  the  elytral  niarkinj;^  undefined,  I 
and  the  strire  fiuer  and  leas  strongly  punctnreil. 

4.  Bembidium  (Noinph  us)  vena  torn.  Henenib  hlitck.  ahiniog;. 
above  bronzed  :  head  and  pnnhorax  not  polished  ;  aniciinn>  pici>ouB.  \mrt. 
palpi  aud  lege  testaceous.  Pmthorax  »'ider  llian  lung,  narnxvod  Iwlilml. 
sides  rounded  in  from,  atruugly  sinuale  Iwiiiud,  hose  nut  nnrmwurtliim  ili«  I 
apex;  basal  angltfs  rectongllkr,  cnrlnalp,  Intsnl  ImpresMlun  rugiMr,  dnn*: 
dorsal  line  ahbrevlaied  at  each  end.  tntnsvonw  iuijircseiims  liIisoIoio. 
ira  elongate-oval,  wider  than  the  pmthonuc,  humeri  roiindvd,aitglBsBUelitlf  I 
marked  i  strfte  entire,  fine,  fluely  punctulaie  In  behind  ihu  mhlillc^  i«i«r-  ^ 


(pitfes  Bat,  8cl  will]  two  doi'siil  punctures ;  color  brown  with  meMlUc  lua- 
trc,  with  large  lll-ituflned  testaceous  niarklajn  arruiigcd  na  In  B.  indittine- 
tum,  epipleuni!  t«stacenua  edged  with  blnck.     Lenglh  4.S  mm. :  .17  inch. 

Marquette,  Lake  Superior.  Smaller  and  less  convex  than 
the  prw^ding,  with  the  prothorax  wider  and  not  polished. 
This  a[)ecies  i-eseniblee  the  Califomian  B.  approxiirudam  and 
indistinctum  in  I'orni  and  markings,  l»ut  differs  by  the  sides 
of  the  prothomx  more  strongly  sinuate  towards  the  base, 
aud  by  the  head  and  prothorax  being  less  shining,  and  of  a 
hrown-bronze,  not  gi-een-bronze  color. 

n.  HydroporuH  fuscatuii  Oroteh.  Oblong-ovnl,  eloagaie,  iminted 
beliind,  ehluing  hrown  above,  moltled  with  darker;  antt-nnw  with  the 
uuterjoinla  blackish.  Protliorax  slightly  rounded  on  the  sides  finely  und 
distinctly  iiunciured.  basul  plica  extandiog  a  sliort  distance  upon  the  ely- 
trn,  which  nrc  more  strongly  and  not  densely  punctured.  Metoaiernum 
with  a,  Tew  scattered  punctures,  and  three  strife  behind.  Length  l.T  raiu,; 
,1)65  incli. 

Detroit  and  Lake  Superior.  Allied  to  affints,  but  the  elytra 
are  more  strongly  aud  sparsely  punctured ;  the  continuation 
of  the  stria  ujKjn  the  elytra  is  very  short,  and  forms  an  angle 
with  the  thoracic  stria.  Among  14  specimens  examined  I 
find  no  sexual  diU'erence  worthy  of  note,  and  I  have  redee- 
cribed  this  species  in  order  to  correct  an  error  made  by  Mr. 
Crotch,  who  (Trans,  Am.  Ent.  Soc.  1873,  391,)  coiiriidcred  ae 
the  &  a  dit!erent  s[>ecies,  in  which  the  stria  is  not  continued 
upon  the  elytra. 

t.  HydroporiM  laccopliilinus.  Ovate,  depressed,  pointed  be- 
liind, iirown,  paler  In  (root,  darker  behind  ;  epi stoma  not  margined,  head 
flnoly  punctulatei  pnithomx  (^}  rugose  and  finely  punctured,  narrower  In 
ftoDl,  rida»  oblique,  flocly  margined.  Elytra  (,^)  strongly  punctured, 
■hilling.  ( '(  )  opaque,  finely  sparsely  punctulnte.  Melasternum  i-hnnncled 
tor  the  po§ierlor  half  of  its  length  ;  siwrsely  punctured  in  front ;  ibdomon 
ooanely  punctured  in  iHith  aoxcs,     I.engtii  3.6  ram. .  .10  inch, 

Detroit;  rare.  The  form  ia  exactly  that  of  a  Ijoccophibu 
in  miniature.  The  head  and  prothorax  of  the  V  are  opaque 
and  very  finely  and  sparsely  punctulate. 

1.  SupbU  «emipunctiitua.  Elongate- oval,  not  pointed  behind, 
niddemtcly  cnnvex,  yellow-brown,  sliining,  smooth  ;  eiytru  darker,  covered 
thxii  Ihu  niiddk'  to  the  tip  uith  scattered  coarse  punciurcw  :  of  which  one 
wries  nxEciids  to  the  bnac  half  way  between  the  margin  nnd  aiitnre.    Prn«- 
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temum  not  punctured*  less  dilated  behind  than  In  the  other  Bpedm,  bM 
with  two  short  posterior  striee ;  metastemum  with  a  deep  tmpraned 
median  line,  smooth,  with  only  a  few  scattered  punctures  behind.  Length 
26  mm.  ;  .10  inch. 

Monroe,  Michigan ;  one  specimen ;  very  different  from  the 
other  species  by  the  regularly  oval  form,  scarcely  narrower 
behind  than  before,  by  the  peculiar  punctuation  of  the  elytra 
and  by  the  impunctured  stoma.  The  last  joint  of  the  maxil- 
lary palpi  is  nearly  acute  at  tip,  and  does  not  appear  eoAr- 
ginate  from  any  point  of  view. 

The  insect  mentioned  in  the  Florida  list  (ante  p.  488)  as 
Suphis  n.  sp.,  on  remounting,  proves  to  be  a  very  small 
species  of  LaccophiluSj  having  the  same  form  of  prostemum 
as  the  others.    It  may  be  here  conveniently  described  as : 

8.  I«ac€^pliiliui  pumilio.  Ovate,  pointed  behind,  notconyex,  im- 
punctured, rufo-testaceous»  meso-  and  metastemum  darker;  elytra  pioeous^ 
slightly  iridescent,  regularly  narrowed  behind,  and  not  obliquely  truncate 
at  tip ;  abdomen  without  the  distant  fine  oblique  lines  seen  in  the  other 
species.    Length  1.0  mm. ;  .075  inch. 

Enterprise,  Florida ;  one  specimen.  Very  careful  exami- 
nation shows  in  certain  lights  traces  of  two  or  three  lines  on 
the  second  ventral  segment  towards  the  sides,  but  these  are 
the  only  evidences  of  the  characteristic  ventral  sculpture  of 
the  other  species. 

9.  GaurodyteN  leptapslN*  V  Elongate-oval,  less  obtuse  than  usual, 
black,  with  a  slight  bronzed  tint,  opaque,  finely  strigose  with  lines  forming 
very  elongate  meshes ;  base  of  antennas  palpi,  front  and  middle  legs  tinged 
with  piceous.  Head  less  opaque  than  the  prothorax,  the  sides  of  the  latter 
are  oblique,  finely  margined  and  scarcely  rounded.  Elytra  with  the  usual 
rows  of  punctures  indistinct.  Beneath  shining,  finely  reticulate,  mcso- 
sternum  acutely  emarginate,  hind  libioe  sparsely,  coarsely  punctured,  mar- 
gined on  the  inner  side,  hut  without  a  very  distinct  row  of  punctures. 
Front  and  middle  thighs  distinctly,  not  densely  punctured.  Length  9.7 
mm.  ;  .38  inch. 

Marquette,  Lake  Superior  ;  one  specimen.  This  species  is 
as  elongate  us  6r.  parallelus^  but  less  obtusely  rounded,  and 
is  easily  recognized  by  the  jieculiarily  elongated  meshes  of 
the  reticulation.    The  prosternum  is  obtusely  carinate. 

10.  Gaurodytes  longulus.  Elongate-oval,  obtuse  at  each  end,  nut 
convex,  shining,  smooth  black,  with  a  sUght  metallic  gloss.  Anteniuc,  palpi 


1878.]  597  [LeConte. 

and  feet  tinged  with  piceous.  Prothorax  with  sides  oblique,  finely  mar- 
gined ;  apical  and  basal  rows  of  punctures  strongly  marked.  Elytra  with 
the  rows  of  punctures  strongly  marked.  Prosternum  acutely  carinate  ;  me- 
sosternura  deeply  emarginate ;  front  and  middle  thighs  punctured  and  ru- 
gose  ;  hind  tibiae  smooth,  with  a  few  small  punctures  at  the  inner  margin 
and  some  larger  ones  along  the  outer  margin.     Length  9  mm. ;  35  inch. 

(^  Smooth  but  not  polished  ;  claws  of  front  tarsi  long,  not  toothed,  curv- 
ed only  near  the  tip. 

9  Scarcely  perceptibly  punctulate  ;  claws  of  front  tarsi  not  so  long,  and 
regularly  curved. 

Lake  Superior ;  the  elytra  vary  from  brown  to  black,  with 
only  the  edge  brownish.  The  form  is  exactly  as  in  Q-. 
parallelus^  from  which  it  diliers  greatly  by  the  other  charac- 
ters. 

11.  Hydrobius  femtnalis*  Sub-ovate,  convex,  blackish  piceous, 
sidea  of  prothorax  and  elytra  and  beneath  paler.  Head  and  prothorax 
sparsely  punctulate,  elytra  finely  not  densely  punctured,  sutural  stria  deep, 
extending  from  the  middle  to  the  tip.     Length  2  mm. ;  .08  inch. 

Detroit.  This  species  is  less  oval  than  the  others  of  the 
same  size  in  our  fauna,  and  is  somewhat  narrower  behind 
than  in  front;  it  is  free  from  metallic  lustre.  The  pros- 
ternum and  mesosternum  are  not  prominent,  and  the  thighs 
are  punctulate  and  pubescent  from  the  base  nearly  to  the 
knees.  It  therefore  belongs  to  the  genuine  Hydrobii,  and  is 
allied  to  the  two  following  Californian  species. 

13.  HydroMus  castaneuti.  Oval,  convex,  shining  brown,  beneath 
piceous.  Head  prothorax  and  elytra  finely,  moderately  densely  punctured, 
the  latter  a  little  more  strongly  ;  sutural  stria  deep,  extending  from  the  mid- 
dle to  the  tip.     Length  2.5  mm. ;  .10  inch. 

Ijake  Tahoe,  Cal. ;  Mr.  Crotch.  The  pro-  and  mesoster- 
num are  not  carinated,  and  the  thighs  are  punctulate  and 
pubeeceut  except  near  the  knees. 

18.  Hydroliius  cuspidatus.  Oval,  more  elongate  and  somewhat 
leas  convex ;  blackish  piceous,  paler  at  the  sides  of  the  head  and  prothorax, 
alflo  along  the  basal  and  apical  margins  of  the  latter ;  finely  punctured, 
father  more  strongly  upon  the  elytra,  with  here  and  there  indistinct  traces 
ot  rows.    Length  3.4  mm.;  .14  inch. 

Ijake  Tahoe,  Cal. ;  Mr.  Crotch.  The  prosternum  is  not 
carinate ;  the  mesosternum  is  strongly  carinate,  with  the  an- 
terior angle  rectangular  and  slightly  cuspidate.     The  under 
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surface  and  thighs  are  jmnctulnte  and  pubescent  Hliuost  to  the  1 
knees. 

14.  HnbrocerusT  iDaKUUB.  Elongate.  deifrcsBed,  blockisli  pU»»iia   | 
Head  and  pruthunix  sUining.  [inlUbeil,  \l\e  furmer  nilli  imo  froDtul  puoc- 
lure  each  side.     Prolbonix  twice  as  wide  bb  long,  ein&rgluate  at  tip,  broad- 
ly rounded  ut  base,  narrowed  in  front,  slrcingly  rounded  on  lUe  sides,  bMitl  j 
angles  nineli  rounded ;  aides  finely  margineil,  witli  two  marginal  punctarcs,    f 
aud  one  in  tlie  base  ncartlieaiigk,  1)aee  very  finely  margined  :  diac  with  one  1 
eetigerous  dorsal  puncture  eacli  aide.     Elytra  lincly  punctured  nud  putHss- 
cent,  Willi  some  feeble  iraees  of  atriie  near  tbc  boec  towitrds  the  nlllin'-. 
Dorsal  segments  densely  punctulate.     Beneath  Hnely  punctured  and  pu- 
bescent;  tip  of  abdomen,  imtenne,  (lalpiond  Icgipiceous.  Length  S-H  mm.; 
.16  inch. 

^  6tlt  veiitriil  aegnicnt  acutely  emarginaie,  lib  more  deeply  wuarginntc  I 
almost  to  Ihc  buse,  l^lh  prominent,  rounded  at  lip- 
9    VenUul  segments  not  emarginate. 

Isle   Royale,  Lake   Superior.     This  species   differs  fratu  j 
if.  Schwarzi  hy  the  much  greater  size,  more  elongate  and 
depresBe(1  body,  and  pubescent  elytra ;  it  seenie  to  be  a  cou- 
neetiug  form  botweeu  this  geuus  and  Tachinus. 

15.  AKatbidlum  globatlle.    Black,  shining,  cooiplotoly  cnntnc 
tile  inU>  A  ball.    Head  and  prutliuni.x  smooth.    Elyiro  smootli.  wiiliuut  | 
autuiul  atria,  finely  margined,  margin  extending  alnng  the  lisst^  almost  h 
the scutellum.  which  ia  large  and  Triangular.     Lpugth  (when  cnntrArtedi  2  | 
mra.i  .OB  inch. 

Marquette  and  Detroit.     Much  smaller  than  A.  oniscnidesy 
but  not  otherwise  specially  dift'erent. 

16.  Agathidlum    parvulum.    Hemispherical,   not  Ecmtradilc, 

rufo-piceuu8.  shining,  siunolb.  elytra  with  sutunil  stria  exl«Dding  IVoin  Uie  I 
middle  to  the  apex.     Length  1.3  mm. ;  .OS  inch. 

Marquette,  Lake  Superior.     This  ia  the  smallest  spectus 
in  my  collection,  and  is  less  contractile  than  any  other  known  ] 
to  me. 

17-  Hlaphyllnii§  caeHareus  Crderholm;    Gr.  Sinph.  STS. 

A  Bjtecinieii  of  this  European  species,  found  at  Detroit,  I 
differs  by  having  the  golden  pubescence  confined    to   the  I 
neck  and  to  the  posterior  margin  of  the  second  dorsal  Mo- 
ment.    No  golden  hairs  are  visible  either  at  the  base  and  I 
apex  of  the  prothorax  or  on  the  sides  of  the  ventral  segrnenbt-  I 

16.  Balrisu.t  simplex.    Rufous,  shining,  sjurBely  pubescent.  Ilewl  I 
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slightly  scabrous,  vertex  slightly  elevated  and  convex,  surrounded  by  a 
shallow  curved  impression.  Prothorax  campanulate,  with  the  dorsal  and 
lateral  strise  deep ;  behind  the  middle  between  the  strise  each  side  is  an 
acute  conical  tubercle,  and  still  nearer  the  base  two  very  small  teeth.  Ely- 
tra indistinctly  and  sparsely  punctulate.  Antennae  with  the  joints  8-8  not 
longer  than  wide,  9th  and  10th  rounded  gradually  larger,  11th  still  larger, 
oval,  pointed.  Hind  tibise  with  long  terminal  spur.  Length  2  mm. ;  .08 
inch. 

(^  Head  finely  scarbrous,  front  protuberant  anteriorly  and  retuse,  with 
an  apical  concavity. 

9  Head  nearly  smooth,  vertex  entirely  smooth,  front  gradually  decliv- 
ous not  prominent. 

Detroit ;  one  pair.  Sufficiently  distinct  by  the  feeble  sculp- 
ture of  the  head,  and  the  absence  of  antennal  sexual  char- 
acters. 

19.  Ortboperus  scutellaris.  Oblong-oval,  slightly  convex,  pic- 
eous,  black,  glabrous,  not  very  shining.  Scutellum  large,  very  distinct. 
Elytra  narrowly  margined  behind  with  testaceous.  Length  .7  mm.;  .027 
inch. 

Michipicoton  River,  north  shore  of  Lake  Superior ;  also 
found  in  Illinois,  and  abundantly  in  British  Columbia,  at 
Lake  Labache.  This  species  is  double  the  size  of  0.  glaber^ 
and  less  rounded.  It  is  recognized  at  once  by  the  very  dis- 
tinct scutellum.  . 

Under  a  high  magnifying  power  the  elytra  are  seen  to  be 
finely  strigose,  and  very  sparsely  and  indistinctly  punctulate. 

20.  Ortboperuii  suturalis.  Oval,  rounded,  slightly  convex,  pice- 
0118  black,  glabrous,  shining.  Scutellum  distinct.  Elytra  with  a  very  fine 
BUtural  stria  slightly  visible  from  the  middle  to  the  tip.  Length  .5  mm. ; 
.02  inch. 

Enterprise,  Florida.  Smaller,  or  of  the  same  size  and 
form  as  0.  glaber^  but  easily  known  by  the  distinct 
scutellum,  and  fine  sutuml  stria.  The  elytra  are  very 
sparsely  and  indistinctly  punctulate  as  in  the  preceding. 

21.  Ortlioperus  elougatus.  Oblong-elongate,  slightly  convex, 
inceous,  moderately  shining.  Scutellum  distinct.  Elytra  with  a  very 
line  sutural  stria  effaced  behind,  but  curving  in  front  around  the  base  and 
ending  half  way  between  the  scutellum  and  the  humerus  ;  tips  separately 
nmnded,  with  the  apex  of  the  abodomen  more  prominent  than  in  the 
other  species.     Length  .5  mm. ;  .02  inch. 


Tampa,  Florida.     Smaller  and   iiaimwer   than  the  otlicr 

species,  having  much  the  form  of  Ptilium. 

23.  LatbridiUN  opaculUH.  ElungalQ,  blackish  [ilceous,  npujuc. 
Auteona:  onc-hair  Ignger  tlian  thu  liead.  Prothoriix  sliglitly  {aniTex.  wiil«r 
than  lung,  a  little  narrowed  bebind,  sides  rounded  in  franL,  subtinutU 
behind  the  middle,  mar^n  not  reBexed  :  diac  transvoraely  imprvunl  oeir 
the  base.  Elytra  eloii  gate -oval,  one-ruurth  wider  than  tlie  prothonii.  Kri> 
One  puuclulate,  interBpoves  flat,  disc  oblique  imd  brondly  impresBe^  in  (hni 
or  the  middle  ;  autural  stria  mora  deeply  impressed  behind  the  miiMlt, 
Length  1.5  mm.i.OOinch. 

Detroit,  IllinoiB,  Maes.,  and  Maryland.  In  some  sped- 
mens  the  prothorax  is  obsoletely  channeled. 

SD.  Latliridiua  mncnlRtus.  Less  elongate,  blackish  piceatt 
opaque.  Head  and  prothorax  bruoidly  clianneleil.  the  latlcr  feebly  ouiTet, 
wider  thnu  long,  narron-ed  behind,  sides  flnely  lermte.  not  reBoul 
rounded  in  front,  sinuate  towards  the  base  ;  diac  deeply  tisnsFen>.>ty  im- 
pressed  behind  the  middle.  Elytra  nearly  r>ne -half  wider  Ihnn  tlicpr" 
Uiorax,  cnincatu  at  base,  widest  Just  liuhind  the  middle,  sub-di'preiaied.  Miic 
fine,  punctured,  autural  and  two  outer  ones  deeper,  capedftlly  nor  Uw  tip; 
color  testaceous,  Icstellated  with  black  qundrate  spou.  margin  bUduiI^; 
disc'ileeply  obliquely  impressed  near  the  base.  Length  1.8  ram.;  -KH 
Inch. 

Detroit.   Allieii  to  these  two  species  is  the  following: 

34.  EiBlhridiuft  dupllcatUB.  Moderately  donga  to,  bhu-kiah  pin 
ous.  opsqiie.  Prothorax  one-half  wider  than  lone,  iiiirniwed  t"lii[i,l,  iulf- 
llncly  serrate,  rounded  iu  front,  oblique  behind,  bind  angles  obtuse  ;  ivc 
feelily  impressed  in  Trout  of  the  middle,  and  with  a  shallow  transverse  in 
pression  behind  the  middle.  Elytra  onc-tliird  wider  than  the  proiborai, 
elongaie<ival,  striie  composed  of  punctures,  not  regularly  arranged,  smi 
appro\inia1c-d  by  pairs ;  the  sutural  and  two  outer  ones  are  slightlj  ioi' 
pressed  near  the  tip.     Legs  rufo-piceous.     Length  l.fl  mm.;  .075  iurh. 

Illitiois,  and  Detroit.  This  and  the  two  preceding  sjiecies 
belong  to  the  group  Enicmus  Thomson,  in  which  the  pro*- 
ternnni  extends  to  the  hind  margin  of  the  prothorax,  the  so- 
tenn»  are  shorter  than  the  head  and  prothorax,  with  the 
three  outer  joints  enlarged  ;  and  the  prothorax  is  not  strong- 
ly margined  at  tlie  sides. 

In  L.  tiul/iUlh  only  two  joints  of  the  antcnuiG  form  the  club ;  it  thu 
belongs  to  Uoniiioiniti  Thomson.  In  L,  liratin,  a  still  more  remariubta 
pecniiarily,  flrat  mentioned  to  uie  by  Ur.  Horu,  is  seen  ;  the  proslenuw 
extends  only  a  short  distance  behind  the  coxie,  and  is  enclosed  by  ikt 
cpiniL>r^i,  which  coalesce  on  tlie  median  line  osiuRUynchopbon;  thefroil 
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00X86  are  also  conical,  prominent  and  contiguous.  The  antennee  are  slen- 
der and  longer  than  the  head  and  thorax,  as  in  the  true  Lathridii  with  cos- 
tate  prothorax.  These  differences  in  structure  entitle  it  to  be  ranked  as  a 
distinct  genus  for  which  the  name  Stephostethus  may  be  adopted. 

The  two  following  species  belong  to  Enicmus^  though  the 
antenuje  are  more  slender  and  a  little  longer  than  in  those 
above  described,  and  the  sides  of  the  prothorax  are  flattened. 

25.  Latliricltiis  tenuicornis.  Robust,  depressed,  dark  brown, 
head  and  prothorax  >opaque,  scabrous,  slightly  channeled.  Prothorax  more 
than  one-half  longer  than  wide,  narrowed  before  and  behind,  sides  strongly 
rounded,  oblique  towards  the  base,  margin  finely  serrate,  flattened  but  not 
reiiexed  ;  disc  with  a  transverse  slightly  curved  impression  in  front  of  the 
base,  extending  nearly  to  the  sides.  Elytra  oval,  wider  than  the  prothoi-ax, 
strongly  margined,  impressed  near  the  base,  shining  ;  strite  scarcely  impress* 
€d,  finely  punctured,  interspaces  flat,  each  with  an  ol>solete  row  of  very 
fine  points.  Antennae  shorter  than  the  head  and  prothorax,  slender,  three 
outer  joints  longer,  but  very  slightly  thickened.    Length  2  mm.;  .08  inch. 

California,  near  Sonoma. 

26.  Latliridiiis  laticollis*  Less  robust,  sub  depressed,  brown,  an- 
tennse,  legs  and  antenme  rufous.  Head  and  prothorax  opaque,  scabrous, 
feebly  channeled,  the  latter  nearly  twice  as  wide  as  long,  formed  and 
sculptured  as  in  X.  tenuicornis,  but  less  rounded  on  the  sides.  Elytra 
elongate- oval,  very  little  wider  than  the  profliorax,  truncate  at  base, 
strongly  margined  at  the  sides,  slightly  impressed  near  the  base  ;  strife 
pufactured,  scarcely  impressed,  fainter  behind  ;  interspaces  nearly  smooth, 
flat.  AntenntB  two-thirds  as  long  as  the  head  and  prothorax,  slender, 
outer  three  joints  a  little  thickened.    Length  1.5  mm.;  .06  inch. 

Detroit.  This  species  is  very  closely  related  to  L,  tenui- 
comiSy  and  differs  only  by  the  prothorax  being  less  rounded 
on  the  sides,  and  the  elytm  but  little  wider  than  it. 

ODONTOSPHINDUS  nov.  gen.     SpBii^DiDiG. 

General  characters  as  in  Sphindus,  except  : 

Body  elongate,  glabrous ;  sides  of  the  prothorax  but  feebly  rounded, 
with  6  or  7  distinct  teeth  ;  elytra  with  striaj  not  impressed  but  strongly 
panctured.  Flanks  of  prothorax  not  concave  for  the  reception  of  the  an- 
tennse.     Antennse,  legs,  tarsi  and  sterna  precisely  as  in  Sphindun. 

This  genus  would  seem  to  indicate  a  relation  between  the  families  Sphin- 
didfls  and  Derodontidte. 

27.  0«  denticollis.  Elongate,  sub-cylindrical,  brown,  glabrous. 
Head  finely  punctured,  transverse  frontiil  impression  deep,  vertex,  with  a 
broad  but  not  deep  channel.  Prothorax  twice  as  wide  as  long,  slightly 
Harrowed  in  front,  strongly  but  not  coarsely  punctured,  sides  nearly 
tlx»ight  {(^),  or  slighthly  rounded  (  $ ),  with  6  or  7  distinct  teeth,  hind 
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angles  obtuse,  bnse  BligliUy  rouniled,  vltv  flnet;*  initrgintHl.  tk*iililluui 
large,  acuniinale  behind.  Elylra  nenrly  Tour  times  m  long  w  lh«  pn- 
tluimi.  but  not  wider ;  striec  not  impressed,  stronglj  puucUiMd  ;  tcaufkt 
eiria  long  :  twhlnd  tbo  base  tlicre  is  a  shallow  tmpresaian.  Aniduue ptltr 
at  buae,  club  large,  two-jointed  ;  eyes  coiitoi  iirominunt.  Length  2,7  mm., 
■  10  indi. 

Detroit ;  one  Bpeeimeu.  I  am  iudebted  to  Dr.  Hornlfor 
other  specimens  from  Canada  aad  California, 

BVBVSPHIKDrS  nov.gcn.    Si'iiisdidjs. 

Ocneml  clmmcters  ns  In  Sphin-dut.  cxuepi . 

Bodj  broadly  oval,  uiodemtely  couvex,  clothed  wllL  erecl  hairs :  pro 
thorax  narrowed  in  front,  rouBdud  on  the  .lidw  ;  elytm  with  *tri«  fecblj 
imiiressed.  strongly  punelurcd.  Flanks  of  prothorax  deeply  and  wldd; 
coDCare  beneath.     Eyes  smull,  frontal  stiiorc  lincty  impRssed.  not  Att\> 

28.  E.  hlrtUH.  BUckislj  liruwu,  sluning,  pubescent  with  atilT  rna 
hairs.  Head  sparsely  piinctiilntn,  frontal  suture  fine,  eyassmiill.  not  pwmi 
nent,  but  courex.  Prothorax  mwv  thiui  twice  us  wide  as  ila  Icn^li.  ur 
rowed  in  rronl,  sides  sligliily  flattened,  edge  acute,  creucilnlc.  wsrcelymir- 
glued,  biiBB  sTib-aiuuato  not  luargiiioil,  diacBtningly  not  coarsely  iwnciupnl- 
Scatellum  targe,  llnely  punctured.  Elytra  with  eiriie  of  well  mdnl 
punctures,  Interspaces  foably  coavox,  nigosely  punclaUle  ;  humeni  oillu 
rather  promineDt,  paler  brown.  BuneikUi  ptinc:turcd,  tittfK  nnd  tarsi  polrt 
Length  1.6  mm.;  .06  inch. 

Detroit ;  one  specimen.  lu  the  Muuich  Catalogue  S/jAiVw/Mi* 
placed  at  the  end  of  the  Vtinidie,  a  jiositio!!  for  which  it  ifiuii^iiir- 
ed,  on  account  of  tlie  iimcli  smaller  coxat  cavities  the  proj- 
ternnm  ilistiiictly  ftepariites  the  cnxie,  ivhich  are  theio'^elvi^. 
th(ui<;l]  transverse,  small  and  not  prominent.  The  form  of 
the  iiiitennse  and  tarsi  also  forbida  a  reference  to  the 
Ptiiiidie.  To  these  cliaraetere  I  have  to  mention,  that  (he 
antennjic,  in  rejwse,  are  (iexed  iu  a  difterent  manner,  tie 
slender  juirt  being  iaid  each  side  along  the  prosternal  suture, 
and  the  clnb  heut  suddenly  outwards,  behind  the  front  1^. 
Ill  EHri/sphindu.i  the  flanks  of  the  prothorax  are  deeply  con- 
cave for  the  reception  of  these  organs,  in  Sphimhis  the  con- 
cavity is  much  less ;  and  in  Odontosphindus  the  depression  is 
obsolete,  though  the  form  of  the  antennie  is  the  same  in  all 
three  genera.  I  may  here  observe  that  the  club  of  thesn-' 
teniije  is  described  as  three-jointed  ;  the  8th  joint  is  eo  mod 
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smaller  than  the  9th  and  10th,  and  moreover,  so  little  differ- 
ent in  width  and  length  from  the  7th,  that  it  seems  more 
natural  to  view  it  as  belongini^  rather  to  the  stem  than  to 
the  club,  which  would  thus  be  properly  designated  as  two- 
jointed. 

HIYCETOPHAGIJS    Hellw.* 

The  species  known  to  occur  in  our  fauna  are  eleven  in  number,  three 
of  which  will  now  for  the  first  time  be  described,  two  of  these  presenting 
characters  worthy  of  special  mention. 

in.  confUHUS  departs  remarkably  in  sculpture  from  tlie  otlier  species, 
to  a  degree  that  one  of  the  generic  characteristics  becomes  lost.  There  is 
no  arrangement  of  punctures  in  striie  except  very  feebly  at  middle  near 
the  base,  while  the  punctures  of  the  intervals  become  so  numerous  and 
large  that  the  punctuation  becomes  confused  as  in  Trijyhyllus, 

in*  tenuifasctatus  has  a  peculiar  male  sexual  character,  consisting 
of  a  transverse  row  of  fine  silken  hairs  on  the  first  abdominal  segment. 
No  other  species  in  our  fauna  has  any  other  male  character  than  that  af- 
forded by  the  anterior  tarsi  which  are  three-jointed,  in  the  female  four- 
jointed. 

In  the  vast  majority  of  our  species  the  antennae  are  either  somewhat  fu- 
siform or  gradually  thickened  to  tip ;  two,  however,  have  the  last  three 
joints  of  equal  width  and  rather  suddenly  wider  than  the  preceding.  Other 
characters  of  less  imr)ortance  are  made  use  of  in  the  following  synoptic 
table. 

2'abie  of  species  of  Mycktopuaous. 

f 

Elytra  striato-punctate 1. 

Elytra  confusedly  punctured 6. 

1.  Antenn®  gradually  broader  externally  or  sub-fusiform 2. 

Antenn®  with  last  three  joints  rather  suddenly  larger 5. 

2.  Thorax  broader  at  base 3. 

Thorax  narrower  at  base  than  at  middle 4. 

8.  Abdomen  moderately  shining,  punctuation  less  dense  : 

Prosternum  coarsely  punctured.    Antennie  longer  than  head  and 

thorax punctatus. 

Prosternum  nearly  smooth.    Antenntc  not  longer  than  head  and 

thorax califomlcus. 

Abdomen  densely  and  finely  punctured,  sub -opaque. 

Prosternum  nearly  smooth  at  middle flezuosus. 

Prodtemum  densely  and  coarsely  punctured bipusttdatos. 

«  ^or  ibis  synopsis  of  MycetophagickB,  and  the  descriptions  of  the  new  species 
belonging  to  the  temlly,  I  am  indebted  to  the  kindness  of  Dr.  G.  H.  Horn. 
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4.  Mnrgin  of  thorax  enlire  ; 

Form  rather  brcwtl.  thorax  densely  and  freely  punctored 

plurieutUCni 
Form  slender,  thorax  coarsely  and  deeply  puiicturc^I  MelaheliiiRl 
Mnrgin  or  thorikx  serrulate  : 

Elytra  maculate  with  yellow  spots, ,. 

Elytra  piceous  brown . 

-1.  Elytra  nearly  1)lark.     Male  villi  bmehor  balr  OB  first  ventral.. 


Elytra  piceoua.  macniate  with  yellow.     Male  wi^out  tinifth... 


^ 


•1-  Elytra  moculale  with  large  yellow  spots 

With  Mrliktimtri  I  have  united  obKurw,  tlie  Utter  soenilo;  in  '* 
merely  an  unlcolorous  form.  JV.  jn'ni  and  pluri/mnelatut  would  teera  le 
occupy  the  alxtve  relaliansbip,  but  the  Utter  is  Always  niori?  slender  tai 
less  depressed. 

Of  the  above  spifcies  f,alifor7tieu$  and  pluriffullalut  are  pcralUr  In  Cill 
fornla,  eonfui'i*  to  Colorado,  Unnifateiatu*  extends  across  the  iiurthDloar 
territory,  while  the  other  species  are  widely  disiribiiicd  la  the  Atlantic  uti 
Gulf  Stales. 

29.  DlycetophBKUs  calf  rornicua //sm,  n.  sp.  Oval,  picMKU,  IM' 
hly  shiuing,  sparsely  clotliutl  with  hrownish  piibesceucr".  Head  mmlenlrlj 
densely  punctate.  Antennic  brownlBh.  base  and  terminal  joint  paW.  ■t' 
latter  nearly  na  long  as  the  two  preceding.  Thorax  transverse,  bmdi# 
at  base,  sides  arcuate  and  gradually  narrower  lo  apes,  margin  not  semltte 
surihce  moderately  densely  punctured  with  coitrse  and  fine  panciuns,  laat 
impressions  moderately  deep.  Elytm  nearly  black,  with  a  yellow  otillqw 
spot  al  the  humeri,  and  a  transverse  fascia  at  apical  third,  nut  attaining  tlir 
suture  nor  margin,  surface  witli  slrim  of  small  sul>-quadrale  punclans  u* 
closaly  plated,  intervals  flat,  irregularly  liiBerinieiy  pnnctulaie.  Body  ts 
nenth  and  legs  brownish,  prosternum  nearly  smooth,  abdomen  llaely  tirt 
not  densely  punctulale.    Length  .16  inch  ;  i  mm. 

This  species  is  of  the  same  geuenil  form  as  puaelatat  but  smatler.  T^ 
clytml  markings  in  the  two  spocies  are  of  (he  same  type  Imt  in  the  pRt' 
cut  the  yellow  color  is  less  extended.  The  antcnnie  arc  not  longnt  tin* 
the  head  and  thora.i.  The  abdomen  of  the  male  is  simple,  tttc  flrsl  joltl  <if 
the  antoriiir  larsi  slender  and  moderately  long. 

Two  specimens,  Lake  Talioe,  California,  Crotch. 

3t\  nj-i-etnplia^iH  teiiiiifasciatus  Horti,  n.  ep.  Oral,  pIteMi 
blink,  I'.  ■■M\   .iLWiiii.:.  -jiiirtiely  pubescent.     Head  modervtoly  densely  poK- 

tall'     A       ,  List  three  Joints  broader.    Thomx  Iransvene,  <iil* 

iirciiii'     '  [itlriilaie,  base  vety  slightly  nnrmncd,  diacdoui'l* 

liuiKiu:-.   i  .> Ml-  .iiiil  tine  punctures  intermixed,  those  towrardlbe  (We 

coarse,  liiwiU  iiiiprcsoions  feeble.  Elytra  with  Blrite  of  modentf  (wmBiinl 
ni til er  closely  placed,  intervals  finely  biserialely  puiiotnlAtc.    AldM* 
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finely  punctulate,  si>arsely  at  middle,  more  densely  at  the  sides.  Legs 
nearly  black.     Length  .20  inch  ;  5  mm. 

In  addition  to  the  short  black  pubescence  clothing  the  elytra  there  are  very 
narrow  sinuous  bands  of  grayish  pubescence,  the  first  at  basal  third,  the 
second  behind  the  middle,  and  also  an  apical  spot.  The  median  band  di- 
vides near  the  middle  of  each  elytra  and  sends  one  branch  fonvard,  another 
backward  to  the  margin.  When  the  pubescence  of  the  bands  is  removed 
the  surface  beneath  is  somewhat  paler. 

The  punctuation  of  the  surface  of  the  thorax  varies  somewhat.  In  a 
specimen  from  Marq\ictte,  Mich.,  the  entire  surface  of  the  thorax  is  as 
coarsely  punctured  as  at  the  sides,  and  the  elytral  sculpture  also  stronger. 

In  addition  to  the  anterior  tarsi  being  three-jointed,  the  male  has  a  tuft 
of  silken  hairs  arising  from  an  arcuate  line  at  the  middle  of  the  first  ventral 
segment. 

Occurs  from  the  White  Mountains  of  New  Hampshire  to 
Michigan,  Colorado  and  British  Columbia. 

81.  M.  confusus  Horn,  n.  sp. 

Oval,  piceous,  sparsely  pubescent,  elytra'  maculate  with  yellow.  Head 
densely  punctured.  Antennae  as  long  as  head  and  thorax,  outer  four 
Joints  stouter.  Thorax  transverse,  arcuately  narrowed  from  base  tt>  apex, 
surfi^e  densely  and  coarsely  punctured,  basal  impressions  modenitely 
deep,  margin  not  serrulate.  Elytra  densely  punctulate  with  a  feebly  striate 
arrangement  at  middle  near  the  base,  color  piceous,  maculate  with  large 
yellow  spots  as  in  flexuoaus,  the  posterior  band,  however,  not  attaining  the 
apex.  Body  beneath  and  legs  rufo-piceous,  prosternum  sparsely  punctate, 
abdomen  densely  punctate.    Len^h  .  18  inch  ;  4.5  mm. 

One  9  specimen,  Colorado,  Morrison. 

82.  ]>iploc€eluii  anf^sticollis  Horn,  n.  sp.  Oblong-oval,  piceous, 
moderately  shining,  sparsely  pubescent.  Head  coarsely  and  moderately 
denaely  punctured.  Thorax  trapezoidal,  narrowecj  in  front,  sides  verj' 
feebly  arcuate,  hind  angles  suddenly  broader  covering  the  base  of  the  ely- 
tm,  mutikce  coarsely  and  deeply  punctured,  with  three  feebly  elevated 
lines  at  the  sides  which  are  less  distinct  in  front.  Elytra  oblong-oval, 
with  rows  of  coarse  closely  placed  punctures,  intervals  with  a  single  row 
of  fine  punctures,  surface  sparsely  clothed  with  fine  recumbent  pubescence, 
with  short,  semi-erect,  stouter  hairs  arising  from  the  interstitial  junctures. 
Abdomen  alutaceous,  sparsely  punctate  and  finely  pubescent.  Length 
.18  inch  ;  3.25  mm. 

This  is  the  only  species  described  with  the  thorax  much  narrowed  in 
front.     Its  aspect  is  somewhat  that  of  a  Throscua. 

One  specimen,  Marquette,  Mich. 

It  seems  to  me  that  the  opinion  of  Mr.  Reitter  is  correct 
that  Marginus  does  not  appear  to   be  sufficiently  distinct 
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from  DiploMstus  (Verhandl.,  k.  k.  Zool.  Bot.  Gesalls.  Wieti, 
1877,  p.  189).  We  hare  in  our  fauiia,  by  this  arrangement, 
three  species,  of  which  the  one  above  deacribed 
They  an  u  follows : 

TabU  «/  ^Mi»»  ^  DiPLOOCRLin. 

Lateral  Itnea  of  thorax  well  tnartwl.  .   ^^_ 

Tbonz  narrowed  in  front,  sides  nearly  straight,  Iliad  angles  promtuHii 

externally anguatlcolIU. 

Thorax  not  narrowed  in  thini,  sides  regularly  arcuate brtumena. 

Lateral  lines  or  thorax  ohfiolctc ntdla. 

D.  bnumeiU  X«e.,  ITeiv  species,  1863,  p.  73.  has  the  thorax  etiuall; 
wide  atapex  and  base,  and  tlie  lines  at  the  sidesofthe  thorax  well  marked. 
The  elytra  are  slightly  wider  thnu  tlie  thrtrnx  iind  vcnr  sparsely  clothed 
with  a  recomhent  paheecence.  lEie  Interstttlul  I'UnctareM  bearing  short  senii- 
erect  hi^n.    Length  .14  Incli ;  s^  inm. 

Occurs  from  Pennsylvania  to  Dlinois. 

D.  mdia  £m.,  {Mmrgiim*)  loc  dt;  pA<MA«rflWKlM  Beitter.  Tubaad. 
k.  k.  Zool.  Bot.,  GesellM^.  Wien,  1877,  p.  189. 

A  much  smaller  species  than  dther  of  the  preceding,  reaembBng  at  lint 
glance  a  PItilot/ttriaug.  The  thorax  is  rattier  broader  than  the  elytra, 
coarsely  and  densely  punctured,  with  a  feeble  traceof  oneof  Ihelinesonly. 
The  surfnce  is  pubescent  as  in  bmnneut.    Length  .OS  inch  ;  2  mm. 

In  describing  this  speciea  Mr.  Reitter  says  the  intervals  are 
without  fine  punctures.  They  are  nearly  obeolete  in  some 
B^ieeimena  but  ^uite  distinct  in  others. 

D.mus  Keittcr,  hic.  cit.,  p.  188. 

Under  this  name  a  speeie.'s  is  described  by  Mr.  Reitter,  who 
is  in  doubt  whether  it  came  from  "Amer.  occ."  or  the  West 
India  Islands.     It  seems  to  he  Mexican. 

Table  of  i^peritt  of  Litabgub. 
The  species  may  be  distinguished  in  the  following  manner : 
Terminal  joint  of  anlonnic  oval,  scarcely  longer  and  never  wider  than 

llie   preceding 1 

Terminal  joint  of  antennic  truucftte  at  tip,    usually  longer  and   alwap 

wider  than   the  preceding 3. 

'  1.  Club  of  antenna;  rather  liKise  ;  thorax  rather  finely  punctured  and  ds- 

presscd.    basal  impressions  distinct 1.  ai 

Club  of  nntennic  conipaci  ;  thorax  coarsely  punctured,  convex  b 
pressions  obsolete. . . 
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(Form  miller  convex,  (iljira  coarsely  iioi  densely  pundiile-    Thomx 
I   nithoui  batwl  impccwioDa. 
Thorax  more  finely  punciati'tlma  Ibe  elytiK,  ibe  ktter  witlilhe  pU' 
beBcenco  in  dislinct  rows,  last  Joint  of  lUiKttDK  not  longer  than 
the  length.... 3.  t«tzupIlotiu. 
Thnrtis  aB   coarsely  punctate  as  the  elytra,  the  Inlter  without  any 
Bi^rraie  nrmngement  of  pii)>escencs,  last  joint  «r  Hntenus  notably 
longer  thuu  Uie  length 5.  nebulOBiia. 
ponu  depreaaed,  elytm  ratber  finely    and  densely  punctate.    Thorax 
with  buHl  iropressions. 
Thorax  deoaely  punctulnie,  pubescence  of  elytra  jmrtly  aerrote, 
partly  recumbent ;  liiBt  joint  of  antenniH  nearly  as  lung  ub  the  two 

preceding  together 2.  balteatiu, 

1 1.1  I»  Hexpunctatua  Siiy,  ( jUy  «/";'/'■ )  JournAcad.  V,  261;  Luc. 
Proc-  AcaiL  18B6.  p.  14. 

Plcvous,  deprewed.  moderately  shining,  each  elytron  with  three  yellow 
spots.  Thonw  sub-opiH|ue,  moderately  densely  punctate.  Elytra  densely 
punctate,  Bbining,  sparsely  pubescent  and  with  acmi-eroct  balm  in  rows. 
Length  3.75  mm.;  .11  Incb. 

Pennsylvania,  South  Carolina,  Illinois.  This  species  and 
the  next  are  the  only  ones  with  distinct  basal  thoracic  im- 
presaiou  and  with  a  depressed  form  of  body. 

(*i.)  L>  baltentua  Lie.;  Iran»Mri«*  Lee, ;  in/nliitui'  Lee,  Priic.  Acad. 
1SS6,  p.  U. 

The  furni,  color  and  sculpture  resemble  the-  preceding  Bpeciea.    The  pu- 
beMencp  of  tin?  elytra  is  rather  more  evident  wliiie  the  seriated  Uaira  are 
rather  Ifss  distinct.    The  color  of  the  elytra  U  piceoua  with  yellow  spots, 
u  follows  .  one  humeral,  another  twst-aciitetlar,  of\en  united,  a  transverse 
bond  behind  the   niiddla  angulnt«d  in  front  at  the  middle  of  each  elytra, 
Length  2-2 ,75  mm.;  .08-.I1  inch. 
The  terminal  Joint  of  the  antennie  is  broader  than  the  preceding,  trun- 
^^■M  at  tip,  And  nearly  as  long  as  the  ninth  Hnd  tenth  together. 
^^H)t!CtirB  from  Missouri  to  Colorado,  Arizona  and  California. 
^H*^.)  L.  t«traiipila(iiii  Lee.  loc.  clt. 

OtiiI,  modemtely  convex,  piceous.  shining,  sparsely  pnbesceni.  Anten- 
ute  with  club  miher  1<h>bc,  three-jointed,  the  last  Joint  a  little  lunger  and 
broMdur  than  the  preceding,  and  truncate  at  tip.  Thorax  less  coarsely 
panciured  than  ih^  elytra,  intervals  between  the  punctures  alulaceous,  bnaal 
impressions  nlisent,  liasal  margin  mlber  suddenly  sinuate  on  each  ride  of 
the  middle.  Elyint  rather  eonrsely  and  sparsely  punctate,  punctures 
vaguely  arranged  in  rows,  BurRicc  shining,  color  piceous,  with  two  yelloV 
iqMts  on  oach  side,  one  slightly  in  front  of  [niddU-.  the  nther  larger,  one- 
third  fnimapcx,  hnirsiill  semi-erect  ami  in  distinct  niws.  Lengtii  3  mm,; 
.m  Inch. 
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This  spedea  imd  (MiulMiM  ftrc  ibc-  only  i.<aca  In  which  it  dUUncl  siniw- 
tton  occurs  on  each  aide  or  the  miildlt'  of  iha  bnae  ol'ih^  thorax, 
Oceure  from  PennBylvaiiia  to  Georgia  and  Misaouri. 
(4.)  1»  dtdetmiu  Lee.  toe  clt  p.  IS. 
SimilftT  in  form,  color  and  Bcnlptai 

foUOWB  : 

Clnb  of  ant«DiueTather compact,  three-Joinli'd.  tli('tii,'liib  joint,  huwc-vcr. 
slightly  wider  than  the  seventh,  teiminal  joinL  ovnl.  Dot  -as  wide  ua  the 
preceding.  Thorax  rather  coarsely  pnnciAtu.  nut  uIuiaooous,  btual  im- 
preaalone  wanting,  bual  margin  aquarely  tmnciuc.  Elytra  coflrsel.v  and 
moderately  tmncale,  punctures  not  in  Btriid.  pubcw«iicv  purtly  enxl  noi 
striate,  color  piceous,  shining,  each  elym  wiili  ilii  oblSquv  humeral  yellon 
spot,  another  slightly  behind  the  middle  and  also  oblicjue,  esuuitiuj:  ttoai 
the  margin  to  the  suture.    Length  9.as  miu. :  .09  inch. 

The  yellow  markings  ntry  somewliat  in  exteol. 

Occurs  from  PennBylvania  to  Florida. 

(0.)  I»  nebalotUB  Lee.  Xoc  dt 

RMembles  dMetmiM  In  form  ind  (colpmre.  The  rataniM  are  aa.bi  M- 
ratpitottu.  The,  thorax  is  as  coarsely  punctured  as  the  etjti^  ud  Mt 
alutaceons,  basal  impreHions  wanting,  baaal  margin  sinuate  on  each  ride 

of  middle.  Elytra  coarsely  punctate,  pubescence  luirtly  semi -erect  but  not 
striate,  the  color  is  usually  testaceous,  with  a  piceous  dentate  band  beiiind 
the  middle,  auotlier  oue- third  from  apex.  Length  1.5-S  mm.  :  ,0&-.08  inch. 
This  is  our  Bmallest  species.  It  is  usually  of  much  paler  color  than  the 
others,  andtheelytral  markings  are  Bometiraea  reduced  to  scattered  piceous 

Occurs  in  the  Middle  States. 


Table  of  apecHi  of  Triphtllub. 

Elongate,  not  convex;  protborax  strongly  margined  at  the  sides. 

elongatits. 
Elongate -oval,  convex  ;  pmtborux  linely  margined  at  the  sides,  .rafioomis. 

33.  Rhlzophagus  bmnneus  ifoi-n,  a.  sp.  Uniformly  brownish, 
moderalely  shining.  Head  sjwrsely  punclaie.  Thorax  a  little  larger  than 
wide,  apex  and  base  truncate,  sides bhIi- parallel  at  middle,  slightly  arcuate 
at  apes  and  base,  disc  convex,  coarsely  and  sparsely  punctured.  Elytn 
slightly  wider  at  base  than  the  thorax,  and  feebly  emarginat«,  disc  with 
rows  of  moderately  coarse  punctures  which  become  somewhat  flner  to- 
tvard  the  liji.  Prosteruuui  coarsely  pi[Qctui-ed,  side  pieces  nearly  smooth. 
Sletasternum  smooth  at  middle.  Abdomen  coarsely  and  sparsely  punc- 
tured, the  first  segment  smooth  at  middle.  Pygidium  sparsely  ponclale. 
Length  'i  mm. ;  .\%  inch. 


Marquette,  Lake  Superior.  The  punctures  of  the  entire 
sarfiice  are  coarser  than  in  any  other  of  our  eiwciee.  It  must 
be  coneidered  the  intermediate  form  between  those  with  the 
long  and  those  with  the  broad  thorax. 

a.  PedllophorUH  ■iibCBnilB.  Longer-oral,  convei,  roundtH]  lie- 
bind,  iiblifiucl)'  niirritweil  in  front  of  Ihc  elytra,  block,  irrrimliirly  inot- 
Ued  with  very  slioii  gray  palicscencc  like  boar  ftrwi,  and  thinly  eloilied 
wlUi  ihurt  ereci  tilack  briailes.  Beneath  finely,  densely  [>unctured,  flnelf 
pnbescettt,  loga  piceoiu:  tani  paler,  fourth  joint  with  a  long  lobe. 
Length  4.4  mm  ;  .17  inch. 

Escanaba,  Lake  Superior.  lu  form  and  pubescence  this 
Bpeciet)  reseraerables  £i/rrhu^,  but  the  tarsal  lobe  requires  its 
reference  to  the  present  genua,  wifli  which  it  also  agrees  in 
haring  the  niaudiblea  not  covered  by  the  prosternum  in  re- 
pose. 

Sa.  ParomaliiH  (eres.  Cylindrical,  but  not  flieoder,  shining  black  ; 
liead  and  iinilbornx  [lunctulnte,  elyirn  llnety  not  densely  tiiinciured,  each 
with  laint  traces  of  iwo  oliliqrie  striw  neiit  the  baso  :  Butunil  Btria  want- 
ing. Pygldium  Ter}'  finely  pnnclulutc,  under  aurtace  flnely  and  sparsely 
punctnred  ;  mesusturniim  emargiiiule  in  from,  marked  with  a  line  lateral 
line :  prcisieraum  flattened  wjtliuul  atriu:.     Length  3  mm  ;  .08  inch. 

Sault  St.  Marie  ;  one  specimen.  This  sj^eciee  only  diflers 
from  P.  aeminuhim  by  the  cylindrical  iorra,  in  which  it  de- 
ceptively resembles  Teretriiis  americaniis;hy  having  the  ely- 
tra more  finely  punctured,  and  by  the  entire  absence  of  the 
HUtural  stria. 

The  following  speciew  may  he  conveniently  dencribed  on 
the  present  occasion. 

m  Helwrluii  Blancliardi.  Oval-qundrate,  brown,  shining,  of  the 
suno  form  as  U.  brunaeipetmii,  sparsely  inlosc  with  long  slender  sub-erect 
yellowish  luiirs.  Head  opaque,  flnely  pu net ulate,  broadly  concave.  Pro- 
tliunu  with  tlie  sides  Htightty  nicked  at  the  middle,  lateral  lobes  of  the 
dltc  obsoleioly  puncialate.  divided  behind  the  middle  by  a  transverse 
groove,  hindor  part  deeply  margined  on  both  sides  :  llie  impressed  groove 
sepftTnUng  tlio  lateral  loltc  rrom  the  disc  la  much  deeper  and  broader  at 
the  base.  Elvira  with  Ihree  i-eiy  fine  striie,  Ihe  inner  one  effaced  Iiehind 
tbri  mlddln.  Pygidinm  opai|aR,  very  finely  and  densely  piincnilate,  Pros- 
urunm  uam-w.  Hat,  densely  punetulato,  lairral  edges  well  deflned.  Length 
2  mm;  .!>■•*  inch, 

Tyngflborough,  Maas.  Colleclmi  l>y  Mr,  Frederick  Qlsn- 
cbard,  to  whom  I  dedicate  it  with  much  pleasure,  asa  mark 
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of  appreciation  of  his  success   in  recovering   raanj  local] 
species,   which   would    otherwise   liave   remained    undeter- 
mined. 

37.  iEgialia  rufb.  Glnogatc,  cyliodricAl.  not  rerj  convex,  rufboa 
Head  finely  BcabrouB,  with  au  obsolete  tnnaTerBe  JmprosBeil  lio 
verj  finely  margirjed,  Bub-truacau*.  Frothorox  scurcely  wldtir  ihan  longii 
sub-quudrnle,  sides  very  slightly  rouiiileil,  Aringcd  with  stiff  lioira,  m 
towards  tUe  baso,  wliich  is  brondly  roandeil  aod  dislinctly  nmrgined  ; 
angles  promineDt,  hind  nngluB  rounded,  disc  uiarsely  sinmily  pus 
lured  with  Home  Aae  punctures  intermixed.  Elytral  etriiE  deep,  distinct||i 
punctured,  intersiiaces  smooth.  Bcatollum  small,  smooth.  Front  tibii 
with  three  large  teeth,  middle  and  hind  tihiiB  gmduaUy  but  uioder&teljr  dl^ 
laled,  transverse  ridges  short ;  spurs  of  hind  lihlie  long,  hind  tani  I 
thirds  as  long  as  the  tibix.     Lengtli  4.5  mm  :  .ITS  incli. 

Marquette,  Lake  Superior,  two  epeciraeus ;  Oaliforuia,! 
( precise  locality  unknown,  probably  from  the  Sierra  NcvadaVa 
one  example.  The  humeri  in  one  Lake  Superior  specimen} 
are  prominent  and  tuberculate,  in  the  other  two  rounded  n 
in  the  former  the  spura  of  the  hind  tibise,  though  not  longerff 
are  more  slender  than  in  the  two  with  simple  humeri.  Thea 
differences  are  probably  sexual,  but  cannot  be  fully  inveschl 
gated  without  more  specimens. 

For  the  easy  recognition  of  our  species  of  this  geuufi  ] 
have  enlarged  the  table  given  by  Dr.  Horn  ( Trane,  Am.  EiiL, 
Soc.,  1871,  293),  as  follows : 

Tiibk  oftptfiea  of  .Koiali.*. 

Spurs  of  hind  dbin  long  and  slender 

Spurs  of  hind  tlbiic  flattened  and  broad  ;  hind  tibiw  gradnallj  and  in 
erately  thickened,  with  two  transrerse  ridges 

Spurs  of  hind  tibiu  long,  thick,  obliquely  truncate  ;  hind  ttbla:  g 
ually  and  very  strongly  thickened 

Spurs  of  hind  tibim  very  short,  cylindrical,  hind  tibia'  very  atruiigM 
thickened 

2.  Cylindrical,  rufous,  hind  tibial  with  two  transverse  ridges.. 
Bub  cylindrical,   black,    hind   tibiie   serrate ;    clytml  intersjiaoca  \ 

Tured 2.  cyltt 

Bub-cylindrical,  black,  hind  tibiffi  serrate  ;  clytLral  Interspaces  iuumUi.J 

3.  Prothornx  ftniily  punctured  ;  black,  sub-ovale 

4.  Robust,  slightly  ovate,  black-;  prolhorax  iiiarsely  punctured... 

5-  laUapiua,  n.  !{kl 
Robust-ovate,  black  ;  prollioi'ax  coarsely  punctoivd 6.  o 
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5.  Elongate-ovate,  rufous,  hiud  tibiaB  with  very  short,   thick  cylindrical 
spurs 7.  Bplsaipes,  n.  sp. 

38.  JEgialia  latispina.  Robust,  sub-ovate,  convex,  black.  Head 
less  finely  scabrous,  epistoma  finely  margined,  sub -truncate.  Prothorax 
more  than  twice  as  wide  as  its  length,  narrowed  in  front,  rounded  on  the 
sides  and  fringed  with  stiff  yellow  hairs ;  sides  impressed  near  the  front 
angles,  which  are  small ;  base  not  margined  ;  disc  coarsely  sparsely  punc- 
tured, without  intermixed  small  punctures,  sides  nearly  smooth,  with  the 
lateral  fovjB  large,  as  in  ^.  crassa.  Elytra  with  strongly  punctured  striae, 
interspaces  moderately  convex.  Scutellum  small,  convex  at  the  middle. 
Front  tibia?  with  three  large  teeth,  middle  and  hind  tibiaj  strongly  and 
gradually- thickened,  with  two  long  prominent  transverse  ridges  ;  spurs  of 
hind  tibite  long  and  thick,  flattened  and  obliquely  truncate  as  in  ^.  erassa. 
Length  3.7  mm  ;  .15  inch. 

Mojave  Desert,  Mr.  Crotch,  two  specimens.  Allied  to 
^.  crassa^  but  difters  by  the  less  ovate  body,  and  distinctly 
punctured  elytral  strise. 

39.  JBgialia  spissipes*  Sub-cylindrical,  sub-ovate,  a  little  wider  be- 
hind, rufous.  Head  finely  scabrous,  epistoma  very  finely  margined,  sub- 
truncate  in  front.  Prothorax  one-half  wider  tlian  long,  not  narrowed  in 
fh>nt,  rounded  on  the  sides  and  fringed  with  stiff  hairs ;  front  angles 
prominent,  hind  angles  rounded,  base  not  margined  ;  disc  indistinctly  ru- 
g060-punctate.  Scutellum  small,  bipunctate.  Elytral  strijB  deep,  slightly 
punctured,  interspaces  flat.  Front  tibia?  with  two  very  large  teeth  and 
one  small  one  ;  middle  tibiae  gradually  thickened  sub-serrate,  hind  tibiae 
conical,  very  much  thickened,  not  serrate,  spurs  short  and  very  thick,  tarsi 
very  short.     Length  4.5  mm  ;  .175  inch. 

Marquette,  Lake  Superior;  one  specimen. 

40.  Phaiisis  inaccensa.  Elongate,  gray,  slightly  pubescent.  Pro- 
thorax wider  than  long,  semicircularly  rounded  at  the  tip  and  sides,  the 
latter  strongly  incurved  at  the  base,  hind  angles  dentiform,  disc  dark,  con- 
vex, smooth,  sides  very  widely  flattened,  scabrous,  pale  gray;  near  the  apex 
are  two  large  colorless  transparent  spots.  Elytra  reticulato-punctate,  but 
less  coarsely  than  in  P.  reticulata,  with  the  longitudinal  elevated  lines  very 
faint,  sides  rather  strongly  margined.  Beneath  densely  punctured,  gray, 
meso-  and  metasternum  dirty  testaceous  ;  antennae  and  legs  gray.  Length 
6.8  mm  ;  .25  inch. 

Marquette  ;  two  <^,  one  of  which  has  been  kindly  sent  me 
by  Mr.  Schwarz.  This  species  is  rather  larger  and  a  little 
less  slender  than  P.  reticulata^  and  is  easily  known  by  the  entire 
absence  of  phosphorescent  spots  on  the  abdomen.  I  may  here 
mention  that  a  $  of  the  last  named  species  in  the  collection 
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of  Dr.  Horn  has  short  elytra,  much  aa  in  the  ^  of  Photinw 
{Gynapiera)  sdnliUans.  This  insect  hns  a  very  atroog  reaem- 
blance  to  Lamproktza  spUndidtda  of  Europe,  but  is  generi- 
cally  distinct  by  the  longer  anteimtB,  and  by  the  small  acieu- 
lar  twelfth  joint  of  those  organs.  Specifically,  it  differs  by  the 
disc  of  the  protbonix  being  smooth,  the  trunsimrent  spots 
more  oval,  not  curved,  and  by  the  hiud  angles  of  the  pro- 
thorax  being  greatly  retracted. 

Uailrobregmus  linearis  Ltf.  Pr.  Ac.  Nm.  Sc.  Pbila.  1H6S,  !32. 

A  vory  singular  Buries  or  this  insect  was  cuUecie<l  at  Detroit'  In  two  in' 
dividiiald,  both  aiilcniUB  bavo  ten  Joints,  tlint  is  tn  Buy  tboru  arc  R\t  small 
Joiuis  tietween  tlie  rounded  second  joint  and  t  lie  flrst  or  Uie  elongated  joinIS' 
In  one  specimen  the  right  antenna  hua  eleven,  while  tlio  loft  has  Ion  joiou  ; 
this  difference  is  produced  l)y  the  divlsiou  of  the  fourth  joint  into  two 
parts.  In  snotltor  specimen  the  right  untennit  hits  tun,  while  ttie  lofl  liue 
but  nine  joints;  and  It  is  again  llie  fourtti  joint  of  llie  left  thai  is  divided,  so 
ae  to  form  the  fourth  and  flftb  of  the  right,  tlie  disUl  ptirt  resnUing  from 
this  division,  or  Iht  fifth  joint  of  tlio  eleven -join  teil  antenna,  ia  even  a  little 
wider  than  the  fourth  joint.  It  is  thus  apparent,  limt  in  lliis  type  of  ilie 
Serricorn  series,  the  increase  of  numlier  of  Joints  froni  nine  to  eleven  is 
pnMluced  by  a  power  of  8e<!iii<'"'n"oii,  or  vugetadve  repelilion  residing  in 
tbe  fourtb  Joint  of  the  antenna. 

Anotber  inference  from  this  series  of  specimens  is  tliat  the  nominal  spe- 
cies of  this  genus  may  have  been  unduly  muitipited,  and  ttiat  they  must 
lie  defined  by  other  than  antcnnal  cliuracters.  A  renewed  e):Hinination  of 
the  specimens  in  my  collection,  indicates  tluii  all  tbe  8[iecies  recognized  by 
me  in  the  memoir  above  cited  are  valid,  and  easily  distioguisiied  by  the 
characters  there  given. 

41.  XyletiuuH  lugubriK.  Oval,  convex,  blackish,  piceous,  dull 
witli  very  fine  dense  puuctuatir)n,  and  very  short  pruinoae  pLil>e3cence. 
Pmiborax  more  than  twice  as  wide  aa  its  length,  very  convei,  declivous 
near  the  liase,  narrowed  in  front,  aides  rounded,  incurved  near  the  l»se 
wliicli  is  slightly  bisinuate.  Elytra  strongly  striate,  Bculellar  stria  long. 
Beneath  blacic,  finely  punctulate.     Length  3.5  mm. ;  .10  inch. 

Marquette,  Lake  Superior.  Found  also  in  Maseacbuietts 
and  Nebraska.  This  sjieeies  is  allied  to  X.  fucatus,  but  is 
smaller  and  less  robust,  and  easily  known  by  the  prothorax 
more  convex  transversely  and  more  declivous  towards  the 
base. 

Several  specimens  of  X.  fucatus  were  collected  by  Mr. 
Crotch  at  Calaveras,  California,  which  only  differ  from  thoee 
found  at  Lake  Superior  by  t^  smaller  size,  darker  color  aud 
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elytral  striiv.  The  following  sjieciea  aeeniB  to  differ 
by  the  much  coaraer  pubescence,  aud  by  the  sides  of  the  pro- 
thorax  not  at  all  flattened. 

43.  Xyletinufi  pabetcenB.  Oral,  convex,  p'tceout,  opaque,  with 
tine  rngose  punctuation,  ileaaely  closed  with  rather  cwareo  yellowish  pubes- 
cence. Prothorax  more  iban  twice  ns  wide  ae  long,  narrowed  in  front, 
niuntliMl  at  tlie  Hides,  wliicli  are  not  at  all  flattened.  tmoBverBely  con»ei:, 
slightly  dcellTous  townrds  tlio  base.  Elytra  wilh  deep  Impunclured  ilriga, 
tCuielUr  Btria  long,  intecsimces  Sat.  Qeneatli  densely  punctulate  and  pu- 
bescent,    Lengtb  i.S  niiu. :  .11  inch. 

Boeque  Co.,  Texas ;  one  speciinen ;  Mr.  G.  W.  Belti-age. 
MICROMALTnifS  n.  g.    Ltuextlidj!  V 

Body  elongate,  head  wide,  with  rounded,  conrex  eyes  ;  prolliorax  wider 
thttn  long,  narniwcd  behind,  elytra  a  little  shorter  than  the  nlxloincii,  sub- 
striate,  smooth  at  the  apex ;  reseiobliag  lii  miniature  a  narrow  II)/dn<Kera. 
hut  greatly  dilfuring  by  the  nntcnuie,  palpi  and  tant. 

Antenna  shorter  tiiao  tlid  head  and  prothorax  ;  1st  and  3d  joints  round- 
ed, HS  widi)  as  long ;  8d  small,  4-10lli  wider,  and  becoming  gradually 
tmnsvcr^i'.  lUk  oval,  nut  wider  tiian  the  10th  ;  inserted  on  the  nlge  of  the 
(Vonl,  betore  the  eyes,  which  arc  convex,  prominent,  rounded,  not  emar- 
ginaie,  and  rttther  finely  granulated.  Maxillary  [lalpi  wilh  the  last  joint 
moderately  large,  oval,  poiuted  ;  labial  similar  but  much  smaller ;  gular 
saturea  strnight,  widely  sejiaruted.  Prothorax  transverse,  without  angles, 
narrowed  tiehind,  not  margined  on  the  sides.  Lregs  rather  long,  slender, 
Ijbite  without  spurs,  tarsi  5-Jointed.  as  long  as  the  tibiw,  joints  1-4 
equal,  not  lobed.  nth  as  lODg  as  the  others  unlred,  claws  simple.  Front 
ooxa:,  oblique,  conical,  promim^nt,  contiguous  at  the  apex  ;  middle  coxte 
large,  oblique,  cunical,  not  continuous,  hind  coxu;  Ininsverse,  conical,  promi- 
nent. Abdomen  wilh  six  free  and  nearly  equal  ventral  segments.  ProS' 
ternal  sutures  not  visible  ;  aide  pieces  of  meiuthornx  long  aud  narrow. 

No  sexual  difference  can  be  observed  in  any  of  tlie  specimens  collected, 
two  amnll  spicuhe  project  from  the  tiji  of  the  abdomen  in  each  uf  them. 

43.  n<  debtliih  Piceous.  shining,  anleuDs,  palpiond  legs  yellow,  head 
smooth,  front  transversely  depressed.    Prothorax  smooth,  with  a  f^int 
8  impression.     Elytra  feebly  scabrous,  nearly  smooth  at  the  tip, 
«  except  at  l)ase  and  lip    Beneath  punctnlate,  sliglilly  [lubesconl ;  two 

le  dorsal  segments  exposed.  Length  2.2  ram.;  .S5  inch. 
telroit,  in  decoraposing  wornl,  August.  I  have  referred 
this  genuB  to  Lyraesylidie  on  account  of  the  resera- 
hlunce  of  the  antennte  and  coxbs  to  those  of  llylccmtas.  In 
auch  a  feeble  and  illHleve loped  form  we  should  naturally  ex- 
t  the  peculiar  sexual  characters  seen  iu  the  palpi  of  the 
r  genera  to  disappear. 


LpConte.I 


[APMIW 


44.  Pbf  matodes  maculicolltn.  BlaL'kUti,  pircous.  nuely  aparsel}- 

pubMcent.  Head  and  prothorax  llnely  not  deusely  puncturMj,  ilto  Utwr  » 
little  wider  than  long,  rouaded  at  the  sides,  rafona,  with  a  hmad  bUnk 
doraul  stripe.  Elytni  not  wider  lliati  the  protliorax,  densely  punctured. 
Beneatli  sparsely  punctulale,  proibora!:  rufous,  le^s  plceouB,  ooxse  and 
tbigtiB  (except  at  base)  blackub.  Protit  uoxie  coniiguoua  ;  meeosturnum 
triangular,  middle  coxic  slightly  supurated.  Aiiloaua:  aicader,  fllifonn,  a 
little  more  tlma  half  an  long  as  the  body,  4lU  joint  equal  to  5tk.  Length 
8.3  mm.;  .35 inch. 

Isle  Royale,  Lake  Su|>erior;  but  ooe  epecimen  found. 

45.  TypocertiN  sparBiis.  BInck,  shining,  pulwsceni  wftb  coarse 
black  hair.  Head  rather  liiiely  punclurod.  Prothonvx  sparsi-ly  uuU  coaraely 
punctured,  mnrgined  nl  liaae  and  apex  with  golden  hair.  Elytra  BjMreoIy 
and  coarsely  punctured,  punctures  becoming  finer  towards  Ihc  tilw.  whicli 
are  dehiscent  by  the  curvature  of  llie  suture  ;  lildenlate,  the  cialcr  tootli 
longer  lb&&  tbesutural  one:  oronmented  with  n  transverse  yellow  spot  very 
near  tEie  base,  and  three  transverse  yellow  bands  extending  rr>)m  lh«  side 
niBrgit)  to  the  suture.  Beneath  punctulate.  puliesccnl  with  yellowish  gnf 
hair.  Antennet  ( 9  )  twi>-lhirds  as  long  um  the  liody,  nut  serrate,  aisili  and 
following  joints  with  an  ulnngate  depressed  sensitive  space,  extending  Etum 
base  to  lip  or  nearly  so.    Length  10  mm. ;  .40  irteli, 

Escatiaba,  Lake  Superior.  Tliia  species  resembles  \n  ap- 
pearance T.  zebratus,  but  is  at  ouce  recogaized  hy  the  aparee 
punctuation  oi'the  prothorax  and  elytra. 

46.  CblamyH  cribrlpennls.  Sub.qundmte.  coppery  bronic,  of  ths 
same  form  iind  color  as  0.  astimilis,  trom  whioh  ii  differs  by  the  protliorax 
more  Hliining,  finely  strigose,  iinpunclurc-d.  with  the  dorsal  elevation  only 
obsoletely  divided  til  the  highf^t  part.  The  elytra  have  the  elevaiions  simi- 
larly placed,  but  smaller,  and  the  interspaces  are  very  coarsely,  bwt  not 
densely  punctured.  The  pygidiutu  is  less  opaijne,  in  faci.  somewhat 
shining,  and  more  deeply  punctured,  and  without  the  shullnw  rounded  im- 
pressiuns  seen  In  that  species.  Antennie  ndviius.  Inlinim  black.  Lenu[ih  9.5 
mm.;  .10  inch. 

Detroit ;  one  specimen. 

47.  Pbs'Uotreta  robUHta.  I^eBG  elongulo  than  usual,  hlnck  wiih  a 
greenish  bronsie  lustre.  Head  punctured,  vertex  with  a  short,  fine,  limgitu. 
diiml  Impressed  line.  Proiliurax  twice  iis  wide  as  long,  strongly  pnuclured. 
slightly  narrowed  In  fVunt,  sides  rounded,  base  truncate,  not  nwrgined. 
Elytra  oval,  wider  than  the  proihorax,  rounded  on  the  sides,  siniilarly 
punctured;  pale  yellow,  with  u  wide  auturul  stripe  narrowed  neor  tbe 
base,  and  rounded  behind  at  about  one  Afth  from  the  tip.  where  it  ends  ; 
the  side  margin  is  blackish  from  the  Imae  nearly  to  the  tip.  and  Lbc  colur  li 
a  little  wider  about  the  middle;  there  are  besides  two  spotsnn  each  olytron, 
one  occupying  the  humeral  callus,  and  attaining  both  the  baae  and  sid« 
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margin,  the  other  at  the  middle  and  near  the  blackish  lateral  margin, 
though  separate  from  it.  Antennse  slender,  more  than  one-half  as  long  as 
the  body,  black,  first  three  joints  brown.  Beneath  black,  tibiae  and  tarsi 
piceo-testaceous.    Length  2  mm.;  .08  inch. 

'  Detroit ;  one  specimen.  Quite  different  from  any  other 
striped  species  in  our  fauna,  and  represent! njf  the  European 
P.  biguttata  Foudras.  Alt.  251. 

The  adoption  of  the  Kirbyan  name  Orchestris  for  this  genus  by  Mr. 
Crotch  (Proc.  Ac.  Nat.  Sc.  Phila.  1873,  65)  in  preference  to  Phyllotreta 
Foudras,  seems  to  me  inexpedient  for  the  following  reasons  : 

Kirby  (Faun.  Proc.  Am.  IV,  217),  cliaracterizes  a  sub-genus  OnhestrU 
by  a  very  brief  formula,  which  is  applicable  to  several  groups  of  the  old 
genus  Ualtiea,  to  which  generic  names  are  now  affixed. 

His  subgenus  was  evidently  defined  for  the  purpose  of  describing  two 
striped  species  of  large  size  now  enrolled  in  Disonycha  Chevr.,  but  in  order 
to  make  his  volume  (exclusively  devoted  to  North  American  species),  more 
intelligible  to  the  English  student,  he  casually  observes  that  his  sub-genus 
corresponds  with  section  b.  l,*tti  of  Stephens,  "of  which  H.  Nemorum  is 
the  type." 

Now  while  unwilling  to  dispute  that  H.  nemorum  is  the  type  of  Stephens* 
unnamed  British  group,  it  is  quite  apparent  that  the  remark  of  Mr.  Kirby 
indicates  simply  an  error  of  judgment  or  observation  in  not  perceiving  the 
differences  (if  there  be  any),  between  his  large  American  species,  for  which 
the  sub-genus  was  established,  and  the  small  European  species;  and  thus 
the  sub-geueric  name  belongs  properly  to  the  former  group. 

The  name  Orchestria,  therefore,  uuleas  it  is  dropped  entirely  in  conse- 
quence of  its  heterogeneous  limitation,  can  be  used  only  to  supplant  Dis- 
onycha Chevr.  (1844),  and  the  present  group  must  be  known  as  Phyllo- 
treta, under  which  name  it  was  first  characterized  by  Foudras  in  1860 

48.  Chaetocnema  rudis.  Oval,  convex,  bronzed,  not  shining. 
Head  finely  punctured.  Prothorax  rather  densely  and  strongly  pimctured, 
very  little  narrowed  in  front,  sides  slightly  rounded,  finely  margined,  base 
not  margined.  Elytm  with  rows  of  deep  punctures,  the  inner  ones  slightly 
confused  near  the  base  ;  space  between  the  scutellar  stria  and  the  suture 
irregularly  punctured.  Beneath  punctured,  tibial  and  tarsi  brown.  Length 
1.8  mm.;  .07  inch 

Marquette,  Lake  Superior ;  one  specimen.  This  species  be- 
longs in  the  table  (ante.  p.  419),  after  cribrata^  from  which 
it  differs  by  the  much  less  confused  elytral  strife. 

49.  My cetoc hares  gracilis.  Elongate,  piceous-black,  shining, 
finely  and  sparsely  pubescent.  Head  punctured,  front  depressed,  vaguely 
foveate.  Antennaj  nearly  half  as  long  as  the  body,  piceous,  base  brown  ; 
2d  joint  small,  3d  a  little  longer  than  the  4th.  Eyes  convex,  prominent. 
Prothorax  wider  tlian  the  head,  wider  than  long,    narrowed  and  much 


lAprliU 

roundud  uu  tlic  sides  iji  frunt  ;  strongly  pmicliire*!,  (Use  limailly  Inngitudl' 
nally  ioiprcEBeil  buLiutJ,  llattened  and  explnnalt!  8l  the  btD<l  uttgU'S.  whidi 
are  rectnngular ;  impressed  eiicli  side  bL  the  bnse.  which  la  lrunc»tc  md 
not  luai^iDcd.  Elytra  a,  little  wider  Ihau  llie  pntUtorux,  pnmllel,  uri» 
punctured,  smrcely  imprcMed  ;  interBpHces  Inuisvcrsely  8|nir»e1y  npm 
and  finely  punctured.  Beneulii  aiiincng,  trunk  Anely  punctarol.  A<i' 
domen  si^iiraoly  punctulate.  Front  cosic  Betiaratcd  liy  llw  pToMeniunL 
wliicli  IB  narrow  luid  punctured.    LcngiL  G.G  mm. ;  .ii%  iucU. 

Marquette,  Lake  Superior ;  one  sjKJcimen.  ThU  a{)eciai  i« 
related  to  M.  bicolor,  but  is  quite  different  in  tlie  less  deeply 
striate  elytra,  m«        o.^  di  luinctured  prothorai  ami 

the  dark  anteuni  'a. 

For  the  pi 
my  table  (Nt^v* 
as  follows : 


efining  several  uew  ejieci^, 
'o.,  138)  may  be  exi«nded 


Table  of  upewt 


TCEToCHAItRS 


1.  Front  coxiu  separatL-d 
Front  coxiL'  conliguou 

2.  Protl^oras  as  wide  as  tlie 
Prolhorax  nt  biise  uarrowar  iiinn 

8.  Fubeseence  lung,  rather  dense. 
Pubescence  very  fine,  (tr  wan 
striate  ;  antennie  palpl  and  le^. 


mt 9. 

irlygo 3. 

lylra C. 

luin  very  narrow 4. 

ftnt  wUh  red  liumenU  q<ut  nni 
or  Ibbb  yellow 5. 

4.  Dull  ferruginous   benealli,  piceous  aoove,  pnrtbonix   strongly  Jrii.vlt 

punctured 1.  nil^. 

Blick  iir  piceoua,  prothorax  flne1y|punctured 2.  pnbipotmla  n.  fp. 

5.  Protliorjix  very  wide,  simrsely  punctulate 3.  Utlcollla  n.  sp. 

Narrower,    prolliorax  sparsely  punctulate,   elytra  more  strongly  punc- 
tured, two  inner  striic  perceptible 4.  HaUtemanl. 

Wider,  prolhorax  less  finely  punctured,  elytra  strongly  punctured,  indii- 
tiiiclly  striate 5.  fratanu- 

6.  Elytra  with  red  humeral  B|>ot T, 

Elytra  black,  without  s|>ol 8. 

7.  Pruthoras  willi  three  basal  foveie 6.  foveab. 

Pruthorax  with  two  basal  foveic 7.  tenniii 

B.  Elytral  striic  deep,  legs  yellow 6.  bicolor. 

Elytral  striic  less  impressed,  legsdark 9.  gracilia  n.  !p 

a.  Elytra  black,  without  s|iol3 10. 

Elytra  with  red  humeral  spot;  autCDUie  stouter  and  legs  black U- 

10.   Antennii',  lugs  aud  iindcrsurfocu  ferruginous,  last  two  ventral  segmcDls 

piceous:  prothoraclc  mat^in  not  flattened 10.  anali*  d^P- 

Aniunnii',  legs  and  under  surface  piceous ;  prothoracic  margin  nairo*!;' 
\mi  slroiigly  explanate 11.  lugnbita  n-tj^ 
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11.  Prothorax  with  margin  not  explanate 12. 

Prothorax  as  wide  as  the  elytra,  strongly  punctured,  sides  narrowly 

but  strongly  explanate 12.  marginata,  n.  sp. 

12.  Prothorax  wide,  strongly  punctured,  much  rounded  on  the  sides,  which 

are  not  explanate 13.  binotata. 

Prothorax  slightly  narrower  than  the  elytra,  strongly  punctured,  sides 
not  explanate 14.  longula,  n.  sp. 

In  the  Munich  Catalogue  Mycetophila  Gyll.  (1810),  which  antedates  My- 
cstochares  Latr.  (1825),  is  adopted  for  this  genus  ;  the  former  name  was, 
however,  pre  occupied  by  Meigen  (1803),  for  a  genus  of  Diptera,  as  is  very 
properly  mentioned  by  Lacordaire  (Gen.  Col.  V.,  507,  note). 

in.  basillaris  (Say)  remains  unknown.  When  found,  it  will  be  easily 
recognized  by  the  scarcely  punctured  prothorax,  with  three  posterior  im- 
pressions, and  the  striate  elytra  having  an  oblique  red  spot  like  the  species 
3-5  of  the  table. 

50.  Mycetocliares  pubipennis.    Dark  brown,   shining,    rather 
densely  clothed,  especially  on  the  elytra,  with  long   brown  pubescence. 
Head  punctured,  eyes  more  transverse  and  less  prominent  than  in  the  other 
8i)ecies;  antennte  paler  brown,  rather  stout,  about  half  as  long  as  the  body. 
Prothorax  one-half  wider  than  long,  scarcely  narrowed  in  front,  not  dense- 
ly nor  stit)ngly  punctured,  broadly  longitudinally  impressed  at  the  middle 
of  the  base,  and  obliquely  near  the  hind  angles;  sides  moderately  rounded, 
not  explanate,  base  not  margined.    Elytra  not  wider  than  the  prothorax, 
punctured ;  striae  punctured  not  impressed,  nearly  obliterated  at  the  sides 
and  behind.     Beneath  punctulate  and  tinely  pubescent,  legs  piceo-rufous  ; 
prosternum  extremely  narrow  between  the  front  coxce.     Length  4. 8  mm. ; 
.19  inch. 

California,  at  Tejon  and  San  Diego.  Easily  known  by  the 
more  transverse  and  scarcely  prominent  eyes,  and  very  nar- 
row prosternum. 

51.  Itffycetocliajrefi  laticollis.  Elongate-oval,  not  convex,  above 
black,  shining,  elytra  each  with  an  oblique  red  spot  near  the  base  ;  sparsely 
pubescent.  Head  and  prothorax  sparsely  punctulate,  the  latter  fully  twice 
as  wide  as  long,  widest  at  the  middle,  very  much  rounded  on  the  sides, 
which  are  slightly  explanate  near  the  hind  angles  ;  base  extremely  finely 
inargined,  with  three  broad  shallow  impressions,  of  which  the  middle  one 
is  nearly  obsolete.  Elytra  a  little  narrower  than  the  prothorax,  not  densely 
punctured,  with  very  faint  traces  of  strise  near  the  suture.  Antenme  rather 
stout,  under  surface  and  legs  testaceous -red  ;  palpi  and  large  gular  spot 
jrellow.    Length  6.3  mm. ;  .25  inch. 

Pennsylvania ;  under  bark  of  Populus  dilatata  in  June ; 
one  specimen,  Prof.  8.  S.  Haldeman.  I  confounded  this 
species  formerly  with  M.  frateraa^  from  which  it  differs  by 
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the  uiueli  more  finely  aiul  Bjiarsfily  punctured  lieiid  and  prti- 
thorax. 

52.  Mfcetochares  analin.  Elongate,  blucfc,  shining,  palieMwiii 
AntbantE  hrowa.  slender,  one-linlf  as  long  aa  the  bodj.  Ucul  anil  p(u 
thorHK  strongly  rather  deosely  vxmctured.  the  latter  iwtce  as  wide  Mlnnf 
uurrowtid  in  fVoot,  rounilod  on  the  sides,  wbiub  are  not  esplanatt: ;  Imm 
scarcely  impresged,  IndUtioctly  margiued  near  the  bind  anglM.  Kjvt 
very  little  wider  than  the  prothoros,  punctured,  striie  punctnrod.  alightlj 
impressed,  nearly  ohltierated  at  the  aides  and  bnhind.  Roneaih  flntl; 
punctured,  dull  forruginoos,  4lh  and  5iU  ventral  sej^iuvnls  dark  funioiu 
Fri>nt  coxiE  C0UI.IBUI-..O,     *--.  i.;  .80  inch, 

Detroit;  one  ' 

tare  as  M.  b 
nieral  spot,  i 
under  surface. 

■  53.  Ms'cetochi 

besccnL     AntODDiu „u,  .„ 

Head  nnd  prutborax  stronj         'n 
sides  rouudod.  Especially  li  it, 

planatc  belilnd  the  middle,  oaaioi 

base,  which  is  indistinctly  iiinrgiiied 
impressions.     Elytra  a  little  wide 
rather  strongly  impressed.     Bene 
Legs  piccuus.    Front  cnxisomtiguuu 

Detroit ;  one  speeiuieii.  A 
saw  by  Prof.  Snow,  13  slightly 
with  tlie  base  of  the  antennie 

54.  MycetocliareN  marglnata.  Elongate,  or  the  same  furm  li 
,V.  binufal'i  liii(  smaller,  black,  shining,  pubescent,  Aniennte  ratber  sIodl 
))l;ick.  Head  and  protborax  strongly  rather  densely  punctured  ;  the  Itnti 
twice  IIS  wide  as  long,  wucli  rounded  on  the  sides,  especially  in  rroDi. 
sides  behind  tiie  middle  narrowly  but  strongly  flattened  ;  baae  with  thrte 
vi'ty  fuini  shallow  impressions.  Elytra  very  little  wider  than  the  po- 
tboriix,  pLinelnred,  striii;  punctured,  scarcely  impressed,  ntarked  with  and 
humeral  mundcd  spot.  Beneath  Bhiaing.  s|>arsety  punclulaie,  tarsi  ji 
ceous;  front  coxiB  contiguous.    Length  5.3  mm.  ,'.31  inch, 

Marquette,  Lake  Superior  ;  one  specimen. 

M.  .Wjcetocharew  lonKula.  More  elongate,  of  the  same  fonnuJ 
>i7,e  as  if,  grarilin,  blaek.  shinins;,  ])ul)escenl,  Anteuoie  stout,  black,  ^^ 
w-  \nn'z  II-  llii'  body.  Head  and  protborax  strongly,  somewhat  rngisfl,' 
liuiiitured,  tbc  latter  about  one-half  wider  than  long,  narrowed  in  frwit 
vouLidedon  I  lie  sides,  which  arc  notexplanalc,  with  three  laiot  shallow '■■^ 


e  aiime  size,  form  and  sculp- 
by  the  abseui'e  of  the  bo- 
)r  of  the  anteniise,  legs  and 


rtore  elongate,  black,  sliinlut,  po- 
ilout.  one  hair  a«  long  as  tbtbadj 
the  latter  twice  a«  wide  h  lone 
inrgin  narrowly  bui  auvagly  ai- 
:l«iiiling  some  dlsianc*  alosg  >l>t 
en  an-  tbrm  vague  atiallcnr  la»l 
ji  the  proihorax,  pundimid.  •In* 
lining,  sparsely  finely  punriTind 
uh,    Lejigtb  Q,4  mm.;  ,25  inch. 
similar  one  collected  iti  Kan- 
immature  ;  the  color  is  brown, 
and  legs  testaceous. 
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impressions.  Elytra  a  little  wider  than  the  prothorax,  punctured,  strias 
punctured,  slightly  impressed,  obsolete  towards  the  sides  ;  marked  with  a 
small  rounded  humeral  spot.  Beneath  shining,  finely  punctured,  legs 
entirely  black ;  front  coxae  contiguous.     Length  6  mm. ;  .23  inch. 

Detroit ;  June  ;  one  specimen. 

56.  Canifa  pallipennis.  Elongate,  rugosely  punctured,  finely 
pubescent.  Head  and  prothorax  black,  the  latter  more  than  twice  as  wide 
as  long,  hind  angles  nearly  rectangular,  basal  impressions  broad,  distinct. 
Elytra  pale  testaceous.  Beneath  and  legs  testaceous,  abdomen  and  anten- 
ase  darker;  second  and  third  joints  of  the  latter  small,  united  shorter  than 
^he  fourth.     Length  2.7  mm. ;  .10  inch. 

Marquette,  Lake  Superior.  Similar  to  C.  pusilla^  but  with 
the  head  and  prothorax  darker,  and  the  elytra  pale. 

57.  Dircaea  fusca.  Elongate,  fuscous  brown,  densely  rugosely 
punctured,  and  clothed  with  short  sericeous  brown  pubescence.  Head 
perpendicular,  more  strongly  punctured.  Antennae  and  palpi  ferruginous, 
the  former  with  third  joint  not  longer  than  the  fourth,  following  joints 
Bcarcely  diminishing  in  length,  longer  than  wide,  eleventh  longer.  Pro- 
thorax a  little  longer  than  wide,  apex  rounded  into  the  sides ;  hind  angles 
obtuse,  rounded  at  tip.  Elytra  with  faint  traces  of  three  elevated  lines. 
Beneath  densely  punctulate.    Length  8.7  mm.;  .34  inch. 

Marquette,  Lake  Superior,  Virginia  and  North  Carolina. 
Larger  than  D.  concolor^  and  easily  known  by  the  antennae 
being  ferruginous,  and  more  slender,  with  the  joints  longer 

than  wide. 

58.  Hallomenus  serricornis.  Elongate,  rounded  at  each  end, 
not  convex,  blackish,  shining,  finely  densely  punctured  and  pubescent. 
Antennse  scarcely  longer  than  the  head  and  prothorax,  strongly  serrate. 
Piolhorax  twice  as  wide  as  long,  narrowed  in  front,  strongly  rounded  on 
ttie  sides,  which  are  very  finely  margined  ;  base  slightly  bisinuate,  margined 
near  the  hind  angles,  basal  impressions  broad  well-marked.  Elytra  faintly 
lUiate,  but  the  strioe  arc  not  indicated  by  rows  of  punctures.  Beneath 
finely  and  densely  punctulate.    Length  6.3  mm. ;  .25  inch. 

Marquette  ;  two  specimens.  Larger  than  our  other  species, 
and  of  uniform  dark  piceo us,  nearly  black  color,  with  strongly 
serrate  antennse. 

Table  of  the  species  of  Hallomenus. 

Antenns  not  serrate,  joints  sub-quadrate 2. 

Antennse  strongly  serrate,  joints  triangular 1.  Berrlcomis  n  sp. 

5.  Finely  and  distinctly  punctured 3. 

Very,  finely  punctured,  yellowish  brown,   elytra  in    front  and  legs 

paler 2.  punctulatus. 

I.  Piceotis,  antennas,  legs  and  base  of  elytra  testaceous 3.  scapnlaris. 

Pale  brown,  head  Aiscous,  much  smaller  (3  mm.) 4.  debilis. 
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S)i,  ProctoruH  arniatun  Lm.  Rhynch.  312, 
Several  specinieus  of  thia  curious  iiiBect  were  fouml  at 
Mnniuef  te,  and  among  them  are  d"*:?  in  which  the  two  iin"- 
ceesea  of  the  apiciil  edge  nf  the  last  ventral  aegmeut  are  vpri 
short,  and  scarcely  apparent,  though  the  anterior  tubercle  or 
spine  and  the  large  excavation  are  as  well  devetojied  as  in 
the  other  speciraena. 
ftO.  Proctorui  declplens  Lk.  Ibid.  318,  (£n«aJuii.} 

smlilenly  tniisverHly  ilfprami 


I  the  roetrum  upon  which  I 
s,  are  only  sexual ;  and  ihn 
if  shows   that   they  conoti- 

n.  sp.  Black,  sjursely  clotbcd  vii^ 
oua,  funlcio  Bix-Jointed.  Ttmtu 
wer  Ihim  base,  sides  arciuM.  to 
lly  □arrowed  posteriorly.  ilUc  cm 
jlrite  with  coarse,  deep  uid  clnd; 
y  blaerincely  punctured,  the  y/axt' 
y  ljen«^atli  tuid  Ic}^   bUck,   LMipb 


Marquette.     The  difference' 
separated  Eiicidus  from  Proc 
peculiar  ventral  armature  of 
tote  but  one  genus. 

St.  OrclieHteH  cantls  Horn."  i 
grnyisb  pultesccncc.  Aniennte  I 
brcmdtr  than  long,  spex  one-third 
ooarsely  punctured.  Elytra  uval.  g 
vex,  deeply  and  rather  broadly  stTm 
pl&ced  punctures.  Intervals  irrei 
turos  bearing  short  grayish  baira. 
Smm.;  .13  loclt. 

The  poBterior  femon  are  strongly  thickened.  Thl9.Hpe«!«ii  miinut  twew- 
founded  nilh  any  other  than  palUenrnia.  from  whitb  file  doiijilj  siiii'" 
elytra,  aiiO  very  evident  jrwyish  pubescence  will  distinRuisii  it. 

S]>eciiiiens  are  before  me  from  Isle  Royale  and  Escanab*. 
Michigan,  and  from  San  Juau,  Colorado. 

03.  OrcbeHles  minutuH  llnrn.  n.  sp.  Black,  sparsely  clotlied  vith 
grayisb  imbescence.  Ameniue  piceiius,  scape  nud  liratjointof  fnniclei»l«r, 
Ihc-  fiinicli'  0-jointed.  Tliom.v  broatU-r  than  long,  a|>ex  scarcely  narrower 
than  Imse,  sides  arcuate,  surface  coaraely  punctured.  Elylra  oval.  bru*()«si 
at  middle,  disc  sliglitly  flattened,  deejily  striate,  strite  with  indistinct  di^- 
'.ant  punctures.  Intervals  wrinkled,  irregularly,  finely,  biaeriaiely  pundu 
laie.  Bud}'  beneath  and  legs  black.  Posterior  feiuora  feebly  thickened. 
Lengih  ->  mm.;  .08  inch. 

Tills  s|ieci(rs  rescaibles  rujipet,  but  is  souiewhal  smaller,  disc  of  elytn 
fianer  ami  «iilientii'ely  black  legs,  and  with  the  thorax  much  morearcuiic 

Four  specimens,  California,  from  Mr.  James  Behrens,  col- 
lected probably  near  Sauzalito. 
•  Dr.  Horn  ban  klndJy  prupared  the  table  of  this  genus  and  the  docrtpUODi  ■>! 
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Table  of  Species  of  Orchestes. 

Funiculus  of  antennae  6-jointed. 
Posterior  femora  much  stouter  than  the  middle. 
Legs  entirely  yellow. 

Pubescence  of  surface  fulvous  and  conspicuous pubenilus. 

Legs  black,  tarsi  sometimes  pale. 

Elytra  feebly  striate,  pubescence  scarcely  evident pallicomis. 

Elytra  deeply  striate,  pubescence  grayish,  persistent.  ..canuB,  n.  sp. 
Posterior  femora  scarcely  stouter  than  the  middle.  Elytra  deeply  striate; 
species  very  small. 

Legs  entirely  black mlnutris,  n.  sp. 

Legs  yellow,  posterior  femora  infuscate rufipes. 

Funiculus  of  antennse  7-jointed. 

Pubescence  above  almost   entirely  black,  a   feeble    grayish  band    at 

basal  third.     Scutellum  densely  white niger. 

Pubescence  above  forming  a  somewhat  saddle-shaped  design  in  rather 
dense  white  pubescence  ; 

Legs  in  part  yellow,  thorax  broader  at  apex  than  long ephippiatua. 

Legs  entirely  black,  thorax  not  broader  at  apex  than  long Bubhirtus. 

With  0.  niger,  I  have  united  parricollis  Lee,  of  which  I  liave  now  five 
specimens  not  essentially  differing.  The  distribution  is  not  remarkable 
(Nova  Scotia  to  California)  as  0.  subhirtus  occurs  also  in  California,  while 
O.  paUicornii  extends  from  Nova  Scotia  to  Texas,  and  to  Puget  Sound. 

63.  Ellescbus  bipunctatus  Linn.  Faun.  Suec.  No.  599  {Cureu- 
Uo):  Schonh.  Cure.  iii.  322 ;  vii,  187 :  «&c. 

Detroit  and  Marquette.  The  European  synonymy  of  this 
species  may  be  found  in  the  references  given  above.  The  dif- 
ferences between  this  genus  and  Alyca  (Lee.  Rhynch.  209),  do 
not  seem  sufficient  to  warrant  the  retention  of  the  latter. 
The  species  upon  it  was  established,  Erirhinus  ephippiatus 
Say,  diffiers  from  bipunctatus  by  finer  punctuation,  and  pale 
yellow  color,  with  a  large  sutural  dark  spot  on  the  elytra. 
There  are  other  species  indicated  by  the  specimens  in  my 
collection,  but  I  do  not  feel  prepared  to  define  them  accu- 
rately without  a  larger  series. 

64.  Acalyptus  Carpini  Herbst,  Col.  vi,  264 ;  pi.  74.  f.  3 ;  Gyll 
Schdnh.  Cure,  iii,  447 :  &c. 

Michigan  and  Massachusetts ;  first  known  from  Northern 
Europe.  A  small  blackish  insect,  densely  clothed  with  sil- 
very gray  sericeous  pubescence,  and  easily  known  by  the 
ventral  sutures  being  straight  the  pygidium  exposed,  and 


the  claws  simple  and  divergent.     The  anteniDe  and  leg»ftK 
yellow  ;  sometimes  the  elytra  are  rufous,  with  ths  tuturt 
blackish. 
65.  ZyfObaris  HUbcalTa.    ur  the  same  size  ami  fonn  w  Z.  >«• 

fLpetta,  tiub-rbanibriiilitl,  block.  rsLlier  sbluing,  tliiiily  clotlietl  wilh  Aon 
pubeBcenc?,  nnd  without  scales.  Bunk  as  lung  as  tbc  btwil  muI  pmlliuni, 
curved,  sllgbtly  thickened  ai  the  basG,  piinctulatc ;  head  finelf  paoriiU- 
Prothorai  not  wider  than  long,  gradunily  narrowml  Su  rrwnl,  »iilw  iw»(t.' 
straight,  constricted  near  Lite  lip  :  surface  densely,  not  conracly  puncnind. 


B  base,  humeri  utilitim,  si 
L  mw  of  small  [iiiiirtures.  Brtieiit 
JBuenl;  cIhws  siDttll,  npiiruiioitH. 
mm.;  .OSinr.li. 

;  I  have  two  others  from 
onsperm  nhiefly  by  the  finfr 
scales. 

H,  Elongate -cylindrical,  brawa 
»rcely  sernite  yellimr  h»in.  Pi" 
aed  almrisiRiincBDirlcatlyror  ftlwiit 
lely  sparsely  puncliirud,  punciinr< 
iug1icnt;d  Eurfiu-c.  Elyira  wiib  ir 
erspocM  Iraiiaversely  r\x^*e:  spi 
,  whIcJi  iscleriH^ 
Front  tibi±e  with  two  small  iwith.   Length  14  Dim- 

1,  iipaque   with  shallow   jiunctures.  conc»vi;v 


base  bisinuatc. 
iuterspaces  rather  wide 
densely  punclurud.  Be 
but  scarcely  conunt'  :. 

Detroit;  one 
Peiinaylvama. 
punctuation,  a 

on.  Pityot 
shining,  with  [.     ___    fi...  _. 
thorux  longer  tlian  [i 

one-third   the  lengui,  mdei 
becoming  larger,  as  ihey  app 
proximate  rows  of  email  pu 
cal  declivity  retuso,  deeply  tmpn»9eu  n 
BUtural  tip  rather  oi 
.Oeiuch. 

J>.   Heud  l)roadly  . 
fringed  ivith  long  yellow  ha 

$.  Heiid  slightly  convex,  strongly  and  deeply  punctured. 

Tainpa,  Florida,  on  yellow  pine ;  Mr.  K  A.  Schwarz.  Ttli^ 
species  is  of  slender  form,  and  is  most  nearly  allied  to  P-  w- 
tidalus^  but  is  smaller,  and  has  the  prothorax  more  finely 
punctured.  The  color  is  also  difterent,  the  Californian  auJ 
Alaskan  mUduhis  being  black,  while  this  is  always  brown. 

1)7.  Pitfophthorus  consimilis.  Yellow  browo,  shining,  «iib 
a  fuw  crcd  ycUon  hiiirs,  of  the  same  form  and  sculpturt  as  P.  aantettM. 
i-xcopL  lliiit  tiie  obluse  elevation  of  the  apical  decliviiy  of  the  t-lyira.  »"■' 
the  currespoodiug  )>urt  -of  Ihe  suture  are  sparsely  crenale.  The  anieDM 
and  legs  are  yellow,  and  tlie  furui  is  |>crha[)s  a  trifle  more  robust  Len^^ 
1,1)  mm.;  .IXi  inch. 

(^.  Head  flat,  slightly  puliescent,  with  a  larije,  sub-quadrale,  deiHd.> 
l>unctured  opaque  s]xiL  occu|>ing  nearly  ihe  whole  upper  surface,  and  <ii 
vided  by  a  longitudinal  imjiressed  line ;  sides  shining,  sparsely  pDncturoi 

$ .   Hcoil  slightly  convex,  strongly  punctured. 

Marquette,  Lake  Superior,  Detroit.     The  females  of  thi' 
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and  the  preceding  are  undistinguishable,  except  by  the  char- 
acters given  above ;  the  d&  are  however  easily  recognized. 

68.  Pityophthorus  hirticeps.  Yellow  browo,  shining,  cylindri- 
cal, less  slender  than  the  two  preceding  species,  sparsely  retose  with  fine, 
erect  yellow  hairs.  Prothorax  a  little  longer  than  wide,  roughened  con- 
centrically for  one-third  its  length  ;  sides  and  posterior  part  strongly,  rather 
densely  punctured,  with  a  narrow  smooth  median  space.  Elytra  with  ap- 
proximate rows  of  punctures,  interspaces  irregularly  transversely  rugose ; 
apical  declivity  retuse  and  crenate,  deeply  concave  near  the  suture,  which 
is  elevated  and  also  crenate.    Length  1.6  mm. ;  .06  inch. 

(^.  Head  broadly  concave  and  opaque,  fringed  w^ith  long  yellow  hair. 
$ .  Head  slightly  cpnvex,  strongly  punctured. 

Marquette,  Lake  Superior.  Related  to  the  two  preceding, 
agreeing  with  P.  annectens  in  sexual  characters,  but  with  the 
crenations  of  the  apical  declivity  of  the  elytra  stronger  than 
in  P.  consimiliSy  while  the  form  is  a  little  more  robust  than 

in  either. 

69.  Pityopbthorus  pusio.  Cylindrical,  shining,  piceous,  with  a  few 
erect  yellow  hairs  behind  the  middle  of  the  elytra.  Prothorax  not  longer  than 
wide,  roughened  in  flront  almost  to  the  middle,  strongly  and  densely  punc- 
tured at  the  sides  and  behind,  with  a  large,  smooth,  well-defined  doi^sal  space. 
Blytra  with  small  punctures,  arranged  in  tolerably  regular  rows,  apical 
declivity  broadly  concave,  slightly  retuse  each  side,  with  about  thr^  verj- 
small  teeth ;  suture  elevated,  also  with  three  or  four  slight  inequalities. 
Front  tibisB  with  two  very  faint  small  teeth.     Length  1.6  mm.;  .06  inch. 

Marquette,  Lake  Superior  ;  one  specimen.  The  head  is  re- 
tracted so  that  the  front  cannot  be  seen.  This  species  is  of 
the  size  and  form  of  P.  pulicarius^  but  the  elytral  sculpture 
and  the  apical  declivity  are  quite  different ;  it  is  more  nearly 
related  to  the  Californian  P.  puncticolliSy  but  differs  by  the 
more  robust  form,  and  by  the  sparse  crenations  of  the  apical 
declivity,  which  are  wanting  in  that  species. 

70.  Pityophthorus  opaculus.  Cylindrical,  slsnder,  testaceous, 
head  and  disc  of  prothorax  darker  ;  anterior  half  rather  strongly  asperate, 
sides  and  posterior  half  sub-rugosely  punctulate,  dorsal  line  smooth,  narrow. 
mytra  finely  alutaceous,  nearly  opaque,  marked  with  scarcely  perceptible 
distant  strite  of  very  fine  punctures  ;  apical  declivity  neither  retuse  nor  con- 
cave, suture  elevated,  limited  by  a  distinct  strite.  ^Length  1.3  mm. ;  .05  inch. 

Marquette ;  one  specimen.  This  species  must  be  placed 
after  P.  comatus  in  my  table  (Rhynch.  852).  The  head  is  punc- 
tured, and  slightly  convex,  the  legs  and  antennse  are  yellow. 

71.  Pityoplitliorus  plagiatus ;  Xyleborus  plagiatus  Lee. ,  Tr .  Am . 
Ent  Soc.  1998, 161 ;  Rhynch  861. 
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Marquette  ;  not  mre.  The  club  is  transvereely  Atiniilitted, 
and  it  therefore  belongs  to  JHtyopkthorus;  the  sexual  ditFer- 
enees  indicate  that  Xyltborus  hamatus  Lee.,  Am.  Ent.  i^. 
1874, 72,  is  the  9  oi  carimdahis 'Lqc.  ibid.  {Ff(i/nphthorv.'"^ir. 
Lee,  Rhyneh.  352). 

72.  PityoptatboruHsparsiiH.  X!/leboruitpar»icthec.,TT.A.tu.f.'i^ 
Hoc.  1868,  IflO. 

Martiuette,  Lake  Superior ;  rare.  Tbie  speciea,  as  is  shown 
by  the  examina*'""  r-^  '"""  "■^'^'Teil  specimens,  has  tlie  dob 
transversely  am  ore  belongs  to  Pityophlhnu. 

There  seemt  fereuces  in  the  declivity  of 

the  elytra,  !*«»  ,  »d  fringed  with  very  long 

hair. 

73.  Xyleboi  Slender,  cylindriwil,  ihc««r 
fiWning,  tWnly  i  'allow  hair,  gmnulaio-Mprn-i' fof 
more  tlina  otic-lmit  itie  lengtu,  sides  "  Iwliind  ili-nsc-ly  und  cuarselx puv- 
lured ;  amootli  niixliaa  Uni;  ratUer  ;,  very  duLiact  Klytnt  nxneli 
panclurcd.  thuugli  uot  ia  altogethci  i.^^,  ilitr  nivn,  euiurc  elevated,  uiil  u 
tural  slrift  deep  fi>r  the  whole  length  dMlivivy  nliUqun,  roiuw,  rooafi 
purt  Lfiarsely  punctiired  ;  there  are  tw  acute  dis'-niilnl  ciups,  nod  wmil 
iBmull  indistinct  marginul  ones.  Ibe  m<n»  nnierior  of  which  la  ne«r  Ibt  H> 
ture  ^d  more  promineat.  Fnmt  tihis  moderately  dilated,  bidnutk 
Length  2.S  mm.;  .10  inch. 

Marquette,  Lake  Superior;  one  "  wpeoimen.  This  specis 
might  be  easily  confounded  with  Pilj/ophthortts  s/Mirs'is.hvi 
on  eoni[i!trison  the  dift'erenee  in  the  antennal  club  is  quite 
obvious;  in  the  present  case  it  is  thicker,  and  obliqoely 
truncate  at  tip,  so  that  the  proximal  half  at  least  is  smooth 
and  shining,  and  limited  by  a  curved  line.  The  punctures  of 
the  prothorax  and  elytra  are  coarser  and  more  numerous,  ami 
the  apiciil  declivity  is  also  punctured. 

74.  Xylocleptes  dectplen»>  Slender,  cylinilricnl.  bmn-a.  shining, 
spiirsdy  diitlnid  with  erect  yellow  hairs  ;  anlennn.'  and  legs  yellow.  Pro 
lliorux  lon^'cT  than  wide,  slightly  aeiierate  in  front  wiib  transverse  nignsi- 
tk's ;  sidcA  nnd  behind  coarsely  but  not  densely  punctured  ;  niedino  Hat 
and  a  sin'mtli  si>ace  each  si<lc  well  dctlned.  Elytra  J'  coaraely  pUnclurtd 
pnncHiR-s  not  arranged  in  rows ;  declivity  nearly  perpendicular,  scarrelj 
rcluse,  sli);]|11y  impressed  niojig  the  suture,  wlilch  is  feebly  elevated.  Hnil 
convcA,  Oniily  punctured  ;  front  tibitc  mo<1erately  dilated,  serrate  with  (our 
iir  five  very  small  teeth.     Length  1.3  mm.;  .05  inch. 

Detroit ;  one  specimen.  Thisspeciea  greatly  reeeiiibles  in 
sculpture  Piti/ophlfiorus  pulieariuSfhut  ia  more alender,aDd the 


aatmuiai  chib  is  very  different ;  the  sutures  are  long  curves, 
concentric  with  the  apical  margin,  and  the  first  joint  is  gla- 
brous, shining  and  elliptical  in  form. 

To  thifi  goniis  should  be  referred  the  Alaskan  Bostrichus 
cmcinntts  Matinh.  Bull.  Moec.  1852,  358 ;  Tomkus  cone.  Lee., 
Tr.  Am.  Kut.  Soc.  1868,  164 ;  Rhynch.  367.  Only  9  5  have 
thuH  far  been  collected. 

75-  Tooiicnii  balHameus.  Blttckieli  piceoiiH,  or  brown,  cylindrical, 
Bhining,  cluUied  with  long  erect  yellow  hairs.  Prolhurax  lungur  thiiu 
wide,  Mperuie  for  aboiil  one-luilf  the  length,  then  strongly  Imi  ndt  very 
denaety  punctured  at  the  aides  and  behinil ;  median  space  snuwlli,  narrow, 
badly  defined.  Elytra  witU  atriat  coinpost-d  of  large  rather  distant  puno- 
tnrea,  interspacea  with  equally  lai^e  but  very  distant  punctores :  declirity 
concave,  sparsely  not  daoply  punctured,  margin  witli  several  small  teeth 
and  two  krge  ones  ;  the  apical  part  of  the  margin  is  not  a  continuous  ridge. 
Front  ttbiK  dilated,  with  fa tir distinct  teeth.   LengthS.Smui. ;  .QU  inch. 

^  Head  flat,  shining,  hairy  with  very  long  yellow  hairs  ;  the  four  larger 
teeth  of  the  apical  declivity  less  promiaenl. 

V  Head  Hnely  punctured;  csrinaie  with  an  acute  elevaiud  line  :  fuur 
larger  loeih  of  apical  declivity  very  prominent. 

Central  Hew  York,  where  it  has  aeriously  injured  the 
forests  of  Abies  halsamta.  For  an  account  of  the  ravages  of 
this  insect  see  the  Report  of  the  Botanist  in  the  28th  An- 
nual Report  of  the  New  York  State  Museum  of  Natural 
History,  1874,  p.  32-38,  I  am  indebted  to  Mr.  J.  A.  Linlner, 
of  the  State  Museum,  at  Albany,  for  a  series  of  speci- 
mens. Some  c^re  will  be  necessary  to  distinguish  this  in- 
sect from  Xyleborus  punclipainis,  but  aj^iart  from  the  difl'er- 
encesof  the anntenal  club,  the  pmthorax  of  T.  balsanietisid  less 
densely  punctured,  the  strite  are  more  distinctly  formed,  and 
the  apical  declivity  is  less  punctured,  with  the  teeth  (2) 
more  prominent,  and  not  distinctly  sei^rated  from  the  ele- 
vation of  the  margin  of  the  declivity.  The  front  tihise  are 
more  distinctly  toothed.  The  sutures  of  the  club  are  straight 
and  transverse,  so  that  it  belongs  to  the  division  Orlkotoinicus 
Ferrari,  and  may  he  placed  in  the  table  (Rhynch.  363),  after 
tatidens,  to  which  it  has  no  resemblance. 

'    Tfl.  Micrarifl  opaclolliB.    Slender,  cylindrical,   dirty   t«siuiieou«. 

Protliorax  darker,  opaque,  finely  asperate  in  front,  indistinctly  puiietulato, 

tiiinly  spriultled  with  very  sniall  ochrcoiia  scalca.     Elytm   sldniug,   punc- 
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tured  ID  rows,  inlerspaces  with  rowg  of  very  sliort  slout  bristles.  Ejes 
extending  to  tlie  under  surruco  of  Ihc  bead,  not  widely  but  distinclW  sep- 
arated lieopalli.  Clul)  oraottiina;  with  broadly  curved  suturea.  Length 
1.7  mm. ;  .07  inch. 

C?,  Scape  of  aotennie  fringed  with  verj-  long  hair;  (front  not  viwhle, 
the  liead  beia^  rctracled), 

Detroit;  one  specimen.  To  be  placed  in  the  table,  (Rhynch. 
368),  before  M.  jitdis, 

77.  Micracifl  aspemlus.  Slender,  cylindrical,  bliu'k,  entinlj 
opaque.  Head  nut  CODcavc,  scarcely  panctnred.  Protliorax  more  Btmngly 
uBponite  iu  front  than  in  the  preceding,  scarcely  piincUired  behind,  sprin- 
Ided  with  nmalt  yellowiHh  scale-like  »ir8.  Slytra  obsolelely  Hlriftl«, 
densely  rugosely  punclui'ed,  interspace  with  rows  of  rery  short  slont 
bristles  as  in  11.  opai'ieoHii.  Eyes  very  narrowly  u^piiruted  benenih.  An- 
tcniue  ferniginoiiB,  club  with  broitdly  curved  sutures.  Legs  femiglDOHS. 
Length  1.7  mm.;  .07  inch. 

ij.  Scape  of  antennte  fringed  with  very  long  hair. 
Detroit ;  in  dead  oak  twi^.  Of  the  same  size  aud  form  as 
the  preceding,  but  quite  diflereiit  in  sculpture. 

78.  Scolyliis  unispinoflUfi  Ld''.  Ubyncb.  372. 

Man[uettG,  Lake  SuptTior ;  one  sj)ec-ir[ii'u.  This  differs 
from  the  two  epeeimens  from  Oregon  upon  which  the  species 
was  established,  by  the  punetures  of  the  elytra  being  not  bo 
small,  and  by  the  spiue  of  the  first  ventral  segment  being 
much  leiw  developed,  becoming  in  fact  a  small  tubercle  ;  the 
elytra  are  fringed  with  brown.  I  consider  none  of  these  as 
specific  charactet's. 

79.  Scolytns  riiBulosuN  Rattcburg.  Ina  I,  230;  pi.  \   f.  10. 
This  is  a  suitable  opportunity  to  notice  the   introductioo 

of  this  European  s|>eeie3  into  the  United  States.     I  have  re- 
ceived 8|:iecimens  from  Elmira,  N.Y.,  where  it  attacks  peach 
trees.     According  to  Ratzeburg  it  is  rare  in  Germany,  but  is 
;,  found  upon  plum  and  apple  trees. 

80.  Choragnn  HarriHii.  E  Ion  gate -oval,  auh- cylindrical,  blackisb- 
brown,  shining,  finely  |mbeacent.  Prothorai  finely  less  densely  punc- 
tured, mit  opivjue  ;  elytra  with  deep  coarsely  punctured  atrl«,  interepaccs 
not  wider  llinii  the  stria;,  Bcarcely  punctulale.     Length  1.3  mm. ;  .05  incb- 

Detroit  ;  August ;  one  specimen.  Diftera  from  our  other 
two  species  by  being  more  distinctly  (though  very  finely) 
pubescent  and  by  neither  the  prothorax  nor  elytra  being 
opaque. 
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^^^          3,    Liil  of  COLKOPTKKA  /Ol 

(d  irt  fM  Lake  S-ii»ri'ir  lUgiuH.                ^^^^H 

^^P                      Bt  H.  G.  Hubbakd  AJaD  E.  A.  ScnwARz.                            ^^^^| 

^H                                    Alibrcvialiu 

□s  ol'   LocalilieH                                            ,  ^^^^| 

^B    B.  Biichewauuiig  Bay. 

yi.    ManiUL-tte.                                  ^^^^| 

^^ft  X.  Escauaba. 

Mi.  Jlichipicolou  Island.                           B 

^KSH.  EUKk  Hubor. 

Mr.  MicUipicoton  River.                             ■ 

^^B  I.  Isle  Royalo. 

P.    PoinU'  »ux  pPiis,                                 .'fl 

^B  I,P.  Ln  Pointe. 

S.     Sault  de  Ste  MarlQ.                                 ■ 

^H                    Suiurior,  p.  30S— IJS^ 

.  wliioli  bave  not  since  occuri'ed.                            H 

^P              CICINDELID^. 

CaloBoma  scrutator  Fnbr.  E.                             J 

^ 

frigidum  Kby.   M.                           ^^^H 

Clciudela  longllabriB  Buy.  E.e.^[. 

calidum  Fabr.  T.                        ^^^^H 

patruela  Dej,  M. 

CarabuBserratuBSay.*                         ^^^^^H 

poiporea  OL  G.  M. 

aylvoBU.                                        ^^^B 

tranquebarica  lllist 

tiedatuB  Fnbr.  var." 

12-6nttata  D<j.  Mi. 

Cyohnis Lecontei  l)uj.  Mr.  B.  (frag- 

^^        repanda  Dej.  E.  M. 

NomaretUB  bilobujs  9iy.  M.  Mi. 

^H       lllrtlcoUla  Siiy.  G.  II.  H. 

CliTina  amerlcana  Dej.* 

^H      pnnotnlata  Fubr. 

Dyschlilua  nigripCB  Lec.« 

^^P 

ieneoluB  Lee.  M.  T. 

^^                 CABABIDJE. 

lonpiliiB  Lee," 

gtobulOBuaSny.  E.M.Mr. 

Omophroi)  americaDum  Dej.  Jf. 

Bphastioollifl  Siiy.  M- 

tasseUtum  Ooj.  M. 

brevtoplntJB  Li-c.  n.sp.  M. 

BUptuuH  oUvaceuB  Li'c.  E. 

Clairvillal  Kliy.  E.  M. 

Iioxopeza  tricolor  Say.  E. 

Aphelogeula  furcata   Lee.*  EH. 

riparlna  Linn.  M. 

Lebia  pulcheUa  Dej.»  M. 

raacarliiB  Say .  ■ 

plouiitioa  Lt'c*  EH. 

Blethisa  raulUpunctata  Linn.  E, 

viridiB  Say.  E.  M. 

qoadricollla  IliiliL  E.  M. 

var.  moeitaLer."Mr. 

I^rioeraOEBnileBCBiia  Linn.  M. 

pumila  Dej.  S. 

NoHophUuBwneuBlIbsl.   M. 

OTnata  Sity.  SI. 

siblricua  Mm^.  M, 

fusoata  Dej."  Eafili;  Hiirbor. 

^bbila  Sahlbergl  Fiacli.  T.  Mi.  M 

.     Diacchomena  BcaptUarla  D(;J.  M. 

^^L    Bntnialla  Le<:.>Bli)ckUiiy. 

Dlctya  divlaa  Lec.«  [Ubia) :  EII. 

^^H     palUpea  Say.  •  M. 

Dromiua  plceuB  DeJ.  M.  I. 
ApriBtua  BubsulcRtua  Di-j .  * 
UetabietuB  amerioanua  Dej. 
BleohruB  Utiearis  Li.'c* 
Cymindla  cribiicolIJB  DeJ.  E.  S.  B. 
Callida  BmaraBdlna  Dcj.  E.  M. 
RhombodGTa  pfiUIpea  Leo.  B. 
Calatlius  ingratus  Dij. 

gregatlus  S'ly." 

mollla  Mutii.  G.  Mr.  Mi.  1. 

impimotatnsSiiy.  P.  Mi.  M. 
PlatTnustenebrlcoenBijt^tnm.M.Mi 

deceaeSny.  E.  Mi.  M. 

ainuatna  Di;j.   S.  M. 

margliiatDs  Lee' 

teniuioollia  Loi'.* 

anclioiiienoideB  lianil.   M. 

eztensicollis  Sa3'.*' 

deconiB  Siij." 

molestuB  Lie.  S.  M. 

melanariuB  Dej.  M.  Mr. 

metalleBOenB  hue  M. 

Cenuia  L..'.  M. 

caibo  Lee.  E.  M. 

Gemiii.B.  M. 


cupiipennis  Say.  8.  M, 
EoniginoBUB  Dej.  E.  I. 
anbcordatuB  Lee.  E, 
cupreuB  Ucj.  S. 
ruficomia  Lee.  M, 
lutuleatus  I.eeonte  M.  ;  black 

piclcomia  Lcc.  S.M  B. 

aordeiiB  Kby. 

picipeunia  Kby.* 

Intulentua  Lee.  E.  M. 

nigilcepB  Lec.  M. 

obsoletus  Say. 

bembidloides  Kirb3'.* 

octocoluB  MaDob. 
OUatbopua  paimatua  Say.*  P.  St. 
Fteroattchua  adoziia  Say.* 

honeatuB  Say,* 

coraciniis  Newiii.  B.  Mi. 

styglcuB  Say.* 

pnnctatissiinuB  Rand.  I.  Mi. 


PterostdchuB  8ayi  BniH6.* 
oorvbma  Uej." 

candicaUa  Baj. 

hicublanduB  Say  -  8.  M. 

convexicoIliaSay.'S. 

InctuosiiB  Dej.   E.  M. 

mutuB  Suy  E.  SI. 

LnciotU  Dei. 

etjfthropuB  Dej.  S. 

patTuelia  l>cj.*  EH. 

mandibolaiiB  Kby,  vnr 
M.  Mr.  I. 
Myafl  foveatuB  LfC'  EH. 
Amaia  aretuuia  Leo.  M. 

avida  ■''ay.  S. 

elongata  Lee.  M. 

Utior  Kliy.  E.  Mr.  I. 

aeptenbioiiaUs  hvc.  K.  M. 

aneoBlata  Say.  M. 

paUipea  Kby.  S, 

ImpunctjcoIUs  Say.  il.  L 

faJlax  Lec  M. 

poUta  Le(    E,  M. 

ettatioa  St.  E.  M.  Mi.  Mr. 

InteraUUaliA  Dej.  M. 

obesa  Say.  E.  8.  M. 

glbbaLec.  E.  U.  B, 

Bubeenea  Lec.  E.  M.  B. 

muBculuB  Say.  M. 
Badiater  micanB  Lec.  E. 

obtUBuB  Lec.   n.  sp.  M, 
DiplocbUa  latlcollis  Lec.  B. 

var.  major  Lec.  E. 
Cbl£Diiiua  aeilceiia  Forst.  E.  M, 

nemoralla  Dej.* 

penaylvaulouB  Say.  E.  Mr. 

cordicoUia  Kirby.* 

impunctlfronB  Say.  E. 

niger  Rand.  E.  M. 

tomentOBiw  Say.  E. 
BracbylobuB  litbophilns  Say.  M. 
Anomoelosana  emarglnatma  Say.E 

puBillna  Say,  E. 
LacliDoCTApls  parallela  Say.  E. 
MlBcodera  ameilcana  Mann.  O. 
NomluB  P7BIU8BIIB  Dej.  U. 
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PsydniB piceuB  Lee*  EH. 
GeopinuB  incraasatiiB  Dej.  E.M.Mr. 
AgonoderuB  comma  Fabr. 

pallipes  Fabr.  Mr. 

partiariiui  Say.  M. 
AnisodactyluB  agrioola  Say.  E.  M. 

Harriaii  Lee.  M. 

discoideuB  Dej.  M. 

baltUnorenaia  Say.  E.  Mr. 

sericaiui  Harr.  E. 
SpongopuB  verticaliB  Lee.  E. 
AnisotarsuB  terminatuB  Say.  Mr. 
BradyceUuBbadiipemiiB  Hald*  EH. 

nigrinuB  Dej.  M.  Mi. 

cognatiiB  Gyll.M.Mi.S. 

cordiooUiB  Lee.  M.  I. 

mpestriB  Say.  M. 
SelenophoruB  opaliniiB  Lee.  E.  M. 
HarpaluB  compar  Lee.  Mr. 

megacephaluB  Lee.  M.  I. 

folvilabriB  Maanb.  M.  Mr.  I. 

pleuriticuB  Kby.  E.  S.  M. 

herbivaguB  Say.  E.  M. 

opacipemiiB  Hald.  M. 

imiocuuB  Lee.  M. 

mfimanuB  Lee.  E.  M.  I. 

LewlBiiLee.  E.  M. 

laticepB  Lee.  E.  M.  I. 

baBilariB  Kby.  M. 
StenolophuB  carbonariuB  Dej.^ 

fiiUginosTiB  Dej   M. 

ochropezuB  Say.* 

ooDjtmctaB  Say.  E.  M. 

caruB  Lee.  £.  S.  Mr. 
PatrobuB  longicomiB  Say.  E.  I. 

tentiiB  Lee.  Mr.  M.  E. 
T^echoB  micaxiB  Lee. 
AmerizuB  oblongoltiB  Maanb.  M. 
Bembiditim  impreBBiun  Fabr.  M.  Mr. 

paludoBum  Sturm.  M  Mr. 

coacendiz  Say.* 

antiqumn  Dej.  Mr. 

chalceum  Dej.  M.  Mr. 

salebratmn  Lee.*  L.  P. 

nitidam  Kirby.* 

ooncolor  Kby.  Mr.  I. 


Bembldium  longnlum  Lee.  Mr. 

nigrum  Dej.* 

planatmn  Lee.  I. 

tetraglyptom  Mannh.  M. 

Bimplez  Lee.  M.  Mr. 

fdgaz  Lee.*  North  shore. 

tranaversale  Dej .  M.  Mr.  I. 

lucidiun  Lee.  S.  M.  Mr. 

rupoBtre  Dej.* 

Bcopnlinnm  Kby. 

picipes  Kby.* 

nitens  Lee.  Mr. 

arcuatmn  Lee.  n.sp.  M. 

veiButum  Lee.  n.sp.  M. 

patniele  Dej.  M.  Mr.  I. 

versicolor  Lee. 

snlcatmn  Lee.  S. 

afiBne  Say.  Mr. 

angulifemm  Lee.  M. 

cautum  Lee.  var.  M. 

mutatum  Gemm.  M. 

azillare  Lee.*  S. 
Tachya  nanua  Gyllh.  B. 

incurvuB  Say.  E.  M. 


HalipluB  borealiB  Lee.  E. 

cribrariuB  Lee.  M. 

ruficolllB  Degeer.* 

longaluaLee.* 
CnemidotuB  edentuluB  Lee.  E 

DTTISCID2]. 

HydrovatuB  cuapidatuB  Germ.* 
HydroporuB  inseqaalia  Fab.  M.  B. 

picatus  Kby.* 

impresBopunctatUB 
Seh.  E.  B. 

diBBimilifl  Harris.* 

ButuraliB  Lee.* 

lacuBtxis  Say.  B. 

afBnia  Say.  B. 

fiiBcatuB  Crotch. "' 

BcituluB  Lee.  Mr. 
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^^B           Hydroporae  oon«tmlll«  Lee* 

Gaurodytes  lutoaos  Cr.  M. 

^^^B                     aeiiceua  Li^e." 

paiaUeliw  Leo    M. 

^^H                       lotundatuB  Li'C.B. 

infiiBcatusAubi^.-N,  BU. 

^^^^                       alpiuua  Payk."   NorlL  Slioti'. 

9oapul3rtaM»uub.M,B 

^^H                      BubpubeBo'ens  Li't-.  M.  R.  Mr. 

longuliu  Lee.  n.sp.  M. 

^^H                       pubenilus  MMitib.  B. 

obtusatna  Say.* 

^^H                       tenebrOBUB  Lcn.  M.  B. 

puuctulatus  A  u  be. " 

^^^1                       taitatlcDa  Lee* 

Bmbrlatna  Loe.  M. 

gagates  Aub6.* 

^H                       vUiB  Lee,  H. 

^^H                    trlstJs  Puyk. 

OYKiMli>.S. 

^^1                    notabllla  Lee*  NorlK  Slioiv. 

^^^1                    collatis  Lcc  B. 

DineuteB  aaalmaia  Aub.    H. 

^^B                      peTBimiUa  Cr.  P.  Mr. 

Gyriuiia  confinia  Lee.  M.  B. 

^^P                        obiltufl  AuW.  P.  ilr. 

tatetnua  Cr>u|i.  S.  B. 

^H                          conoidena  Lee.  M.  E. 

llmbatna  Sny.  U.  B. 

^^M              LaccophllDB  macnloBiu  Germ.  B. 

eanaoliw  Lee.  8.  B. 

^H                        piozlmitsSiiy.* 

diohrona  Lee.  M.  B. 

^H                           aOiBtemallB?  Cr.  M. 

vontraliB  Kby.  B. 

aqulria  Leo.   E.  B. 

^H                           libenis  Suy.* 

maciUlventria  Lee  9.  B. 

^H               Hydaticus  piceus  Leo.  E. 

amale  Auli.  S.  B. 

ploip«  Aob.  M.  B. 

^H               Scutoptems  angnstua  Lcc.  M 

lugena  Zimm.  M. 

analis  Sny.  S. 

^                 DytiBCTia  Harriall  Kby." 

pectoralia  Lee.    S. 

confluens  ^ay.  M. 

Cotdleri  A-uWf.*  Nili  8Ii. 

faBCivantris  Say.  M. 

verOcaUBSay.'  NUi  (5U. 

HhantUB  biootatOB  llnrr.  E,  B. 

locuBtria  Ler.  M. 

flavogriBeuBCr.  M, 

niUdulua  Le^.'   EH. 

biatriatua  Bergslr." 

UneatuflSny.  M. 

BinuatuB  Lee.  M. 

iuqi;iiiat:aB  Mmiiili.  S.  M. 

Ilybliu  confusuB  AutH-.  M. 

picipea  Kl.y.  E.  SI. 

ouu  unnamed  ^iieci^. 

bigiittuluB  Gc-rjn.  M. 

HydiocbuB  acabtatua  MuU.' 

frataroulua  Lvr.  M. 

aquamifei  Lee.  M. 

ienanw  Lee.  E.  M. 

nifipeaMLls.- 

OohthebiuB  cribricollia  Leo.»  EII. 

Copelatita  ChenolatU  Aub^.*  EH. 

nJLdua  Lff,'  EU. 

nybiosomablfarla  Kirby.*    EH, 

Hydrasua  peoaylvtinica  Ksw.  &M- 

Gautodytes  eiytbiopterna  Aulie.» 

HydrophUua  biangularis  Buy .  E. 

^H                 Gaurodytes  ovoideua  (^r.  E.  Mr. 

TropUternua  nlmbatua  Say.  B. 

glabei  lllnl.  K. 

MTX.] 

^31                          |lIi>l>t'»rt>'ii"IiMli»ar>,                   ^M 

TroplBtemuB  mixtus  I.'^c.  Vj, 

HydiochariB  obtuaatuB  Siiy.   E. 

I^ccobltis  agUla  litinil.   il 

Tachyporua  jooobub  Say.                                     ^M 

Cluetarthria  palUda  Lee."  EH. 

PhilhrdruB  bifidna  l.cc.  .M, 

nanuB  Er.  M.                                                H 

ochracauB  >k-lsli-  B,  M. 

btuimeoe  Fab.                                             ^M 

coDBOtB  Ltr,  E. 

ErohomiiB  ventrlouluH  Siiy.  M.  B,                      H 

cinctna  I.ec.  E. 

Coiioaoma  llttoteum  Liim,  It.                             ^| 

peiplexna  Luc.  )1.  B. 

Knoxll  l.<'e.   B.                                            H 

fimbriatnaMclsli.E.S-B. 

craaaumGnir,  M.                                        ^| 

HydiobiuB  fuaclpas  LiuD.  E.  M.  B.                 baaale  Kr.  M.                                               ■ 

tesaeUtna  Zk^gl.  M. 

BolitobiuB  dimidiatiw  Er.  M. 

dleeatua  T.c^c.  M.  I. 

IntniBUB  Ilnrn.  M. 

Bubcupreua  Say. 

otaeulatna  Mannli.  I. 

Ceroyon  navipoa  Rr.  M. 

clncticoUia  Saj.  .S,  B.  1. 

centromBCalatmn  St,  M. 

anttooaHorn.  B,  Mi. 

ooeltatnmSaj.  Tt. 

pygmacuB  Full,  S.  Hi. 

UMle  Er.  M. 

binotatoB  Er.* 

oae  iinn.imed  apecii^a.  M. 

obBoletUB  Sixy.  M.  B.  Mi. 

CiTptapiBlirum  vagaos  Lee.  M  S. 

oInotuB'iniv.  Mi. 

tongjceps  I.ce.  Mi. 

TRICHOPTERTGID^. 

Mycetoporua  Ispidua  Grav.8G.Mr. 

Ptonidiiui.  S|..  M,  (!,  B,  Mi. 

tenuia  Horn.  B.  Mr. 

PtiUum  oanadenw  U:c.  ^t.  B.  SIi- 

conaoTsLcc-M.B.Ml. 

Ttiohopteryx  stvfral  unnamed  Hp 

ameiioaiiiw  Er. 

Ptetyx  bruonea  Lcc.  8.  SI. 

plctUB  Hum.   M. 

teatacea  Lee.  AL 

Habtoc«Taa  magnuB  T.ec.  n.sp.  M.l. 

Ptinella  quercua  Lee.  B. 

Acylophorus  pronuB  Er,  E.  M. 

BuiyponiB  puncticollla  Er.  M. 

8TA.PHTtJNID2]. 

Hotorothopa  n.ap,  M.  B, 

QusdiuB  liEviKatua  Gyllli,   M.  U.  I. 

capucinoB  Umv.  M. 

variegaU  Kiesenw.  M. 

mie  nfW  siicpiea.  M. 

molochlnoaGrav.B.O.Mr.M. 

DiDOpsJB  amerlcaua  Kr.  M. 

4  iiDdcU'rmiueil  speciee. 

TacfalnuB  menuionliu  Grav.  B.  S[ 

tachyporoidoB  1 1  .>rn.  M.  B. 

L(iooiitol+  FaiLv,  M. 

repandua  Iturii.  M. 

Phllonthus  cyauipennlB  Fill).  B. 

blanduaGri.v.  M. 

Inridoa  Er,  S.  B. 

aebUis  Grav. 

pIcipM  Er.  M.  B. 

lomatua  Er.  E.  S.  M. 

atettiTQUS  1.1  rnv. 

^V     McidnaEr.  B.  (I.  Mi. 

Bobrtnua  Er.  M. 

sevi-nii  iinnamtd  aiiecits. 

Baptoliciu  macTocephalua  Nordm, 

Mi. 
Lathioblum  gtande  Leo,* 

punctulatnm  Lcc.  E.  M.  I. 

slmilG  Lpc  B. 

nignun  Lee. 

conoolor  Lot-.*  N.  Sli. 

longtuBoulam  Grav.* 

collars  Er.   E. 


Llthocharia  canfluena  Bay.  M. 
PaedBTUB  Uttoiaiitu  (Irnv.  M.  S. 
DlanoQS  ohalybetts  Lee.  H. 
Btanne semicolon Ler.  G.M.B.Mr.I 

Juno  Falir.  E.  M. 

st7elciis  Say.  M.  Mr. 

OBBiiuH  Er.  E.  M. 

flavicomls  Er.  E.  M. 

aunuIarlB  Er.  E. 

piinctatiia  Kr.  M.  Mr, 
Be  vera!  unileacribed  Bpccies. 
Eoseathehis  amBiicanus  Br.  E.  M. 
OxyponiB  mfipennia  Lcc.  M. 

BtygicuB  Say.  M. 

vlttatnaOrav,  M.  B. 
Bledlui  famatus  Lcc.  E, 

annulitrlB  Lee.  M. 

confusus  Lee.  H. 

nificomis  Lee,  H. 

divlauB  Lee.  Mr, 

tau  Lee.  M, 
FlatfBtetbUB  americanus  Er,  M. 
OxyteluB  sculptus  Orav,  M. 

fosclpennls  Mannli,  M.Mr, 

nanus  Er,  M, 
ApocelluB  Bpbaaricollis  Sny.  E.  M. 
Trogopbloeus  quaddpuuctatas  Say, 
M.  Mr, 

Severn)  unnamed  siieeies. 
ThinobiuB  flmbtlatna  Lcc,  E. 
AncyrophOTua  planus  Lcc.  L 
Sjratomium  confragosnm  Mhl.  M, 
AntliophagQB  verttcalia  S1L3',  M,  L 


Leateva  blguttula  Ltc.  M  P.Mr  MJ 
Acidota  «eriata  Lee,  M.  Mr.  I. 

Bubcaiinata  Er,  H. 

pattuelis  Lee,  Mr. 

tennis  Lcc.» 

n.  ep.    Mi. 
Arpedium  sp.  H.  I. 

ap,  S.Mr, 
Olophrum  marginatuic  Mkl.S.P.H. 

coDvexlcolle  Lcc.  M.Hr, 

o  sp.  S.  P.  Mr- 
PonbodyteB  brevlcoUlB  >f  kl.  Mr, 
Omalium  rPhlceostiba)  Argua  J^f 
Li.  M. 

PycnoelyptaluridaGyll.    B.Mr. 
Aiitbobiiun  several  sp. 
PtotiniiH  paivtUufl  Lee.  B.  Mr. 

baaaLa  Mki.  B,  Mr. 
Megaithnis  szcIbub  I^ec.  B. 
OlisCh^ruamegacepbaliuZcIl.lIil, 

iiidaiiB  Lcc.  I- 
Si^goTiiTira  aniericanum  Mcl-b.  M, 
PsendopalB  sulcata  Newm.     H.  P- 

B.  G. 
Mlcropeplna  tesaetnla  Curt.  M. 

tatlcolllB  Hkl.  Mr. 

fsihiAFHid^l 

Ttttis  hnmeralla  Aube.* 
Fselaphns  Ziriobsotili  Lcc.  S.  P. 
TTchuB  l9uglpalpna  Lee.  M.  L 
Bryajdfl  conjnnota  Lcc  M. 

pTopfnqna  Lee.  M.P.Mi.L 
Decarthioii  longnlom  Lee.* 
BatriBus  globosna  Lee.  M.  B. 

SILFHIDJD. 

Neciopbonis  obscnrns  Kby.  M, 

orblcoIlisSay.* 

vospllloldM  Ubst.   E.  Mi.  I. 
Sllpha  snilnamDnsls  Fabr.  G. 

lapponica  Hbst.  E.  H. 

lutDqnaliB  Fttbr.* 


IJffs.i 
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SUpha  americana  T-inu.  I"i. 

Sacium  faaeUtum  S«_v.  Mr. 

Catops  opaona  S?,'!).* 

BCAPHIDIID.E. 

Colon  dentatum  Lv-.  Mr. 

magcicolleMkl,  Y  M.  Mr. 

Scaphixun  caatanipoa    Kby.    B.  G. 

ilirrL'iiunamefi  apod«s. 

Mr.  I, 

Hydnobiua  anbatriatoB  Lvr.  Mr. 

Buturale  T.cc.  M. 

punctoatriata  Kliy.   M.  M[. 

Urmlnatum  Lpc.  M. 

collaiis  Li'C.  Mr. 

Btrisata  L.C.  Jl. 

LATHRIDIIDiB.                   ^^^ 

Cyrtwaa  picipeimiB  l^ie.  M 

^^^^^M 

Llodea  elobosa  !,.■.■.  M.  1. 

Lathridliu  Uratna  Loc.                          ^^^^| 

poUta  I,ec.  M. 

discolor  ilvhh.  M. 

cotdioolllB  Miinnlj.  ?  M, 

basalis  Lee,  M- 

Coiticaria  groBsa  Lcc,  M. 

aonlcoliia  Uc  Mr.  1. 

Bxlgnum  Mclsl..  M.U. 

dentlgera  Let.  M.  Mi, 

revolvena  i.-:r.  I. 

dBleta  Munnli. 

poUtum  L.-.!.  B.  Ml-. 

mguloBB  Lee.  M. 

diBonUB  Lw-  M. 

americana  Mannli.  R.  M.  G. 

cavicolliB  Mwinli.    S.  >t.  Mr. 

Clambua  gibbiUtiB  L^'.'.  M.  I. 

puiDila  MrI^Ii.  M. 

lUn-e  iinuiinied  species. 

BRATUINID  JE . 

BNDOBnrcHiD-ai. 

BrathlnuB  nltidns  T.i'c.  M. 

vartoornla  Uc.   M.li.M 

Uycetina  peipulchra  Niih  m.  M. 

aCYDMJJNIDJI. 

vlUata  Fi.l.r.  M. 

EndomyobuB  blguttatua  Suy.  S. 

n.  Bp.  iK'iir  Bubpiintatus.,  Mr 

mtci:tofhaoid2I. 

■p.  uear  analla.  S, 

anallsUv-rM. 

MycetopbaguB  flexnOBOB  HAy.  E. 

clavipemRuy,  ». 

obHoletua  Luc,  v.it.l  M, 

ftilvua  L.-C.  M. 

tennl^ciatuB  lli^rn,  n.ep.  H. 

Euthia  Bcitula  Mkl.  M- 

pluiipunctaCna  Lfi;.  M. 

DiploccsliiH  angustlcoUlB  Horn. 

CORYLOFHIDJE, 

11.  .K|>.  M. 

Iiitaigns  tetiaBpUotiiB  f.ec.  M. 

6-punoUnt»  Siiy.  M. 

S.  Mr. 

Sacium  lugubre  Lee   M. 

SPBINDIDm 

obBCunun  Leo,  M, 

SphinduB  ameticanoa  Lei;.  M. 

^^^    rttoc.  AUKH.  rniLos.  aoc-  xvu 

lUL.  U.      1'I<1NTEI>  JUNE  IS,  1»T4. 

\^. 

■ 

■l.«..r*.J 

634               *,.,; 

ITll  IS, 

CIOIDJB, 

Tonebroidea  castanoa  McIbU. 
Peltia  lerrugmea  Linn.  H. 

M. 

CiB  crebenimu*  Mfll.  M.  I, 

Grynocliaria  *-UD8ata  Melsh. 

M, 

CUbrevisetoflU8<  I'l  M. 

CalityBacabiaTlHU.Ii.  E.  M. 

Tbymalus  fideiduu  Er-  M.  It. 

Mr, 

tlLRT  unDuliied  species. 

BnneatChioD  s|i.   M. 

NTCtD^TLIDJE. 

SSOTTUDX. 

BytnruB  n.  sp.  ■;  M- 

Tviplax  macra  Lcc,  M. 

CotaBtus  tnincatus  lianii  M. 

thoracica  t^ay  M. 

Carpophilua  brachyptenu  Siij 

diBCoideuB  l-oc. 

■EC, 

CRYPTO  PHAGID^ai. 

Epur^a  belvoLa  Rr.  M, 

CryptophaguB,  7  uunaiiu'd  fi\wv\<i 

■8.                ErichsoiUi  itfitiiT.* 

Paramecoeoma  aetratum  0 villi. 

iinmunda  Sturm.  M. 

D.  8p.    K 

tnuicatella  Miinu,  M. 

planulata  Er.  M. 

13  imriumeU  spcfius. 

jBStiva  I.iiin.  M. 
labllis  Ev. 

CUCUJIDJE. 

NmdulaEicsacSay.  M. 

Sotoiiia  grisea  Linu.  M. 

Pediacus  fuscus  E. 

depresBus  Hbst.  S.  M. 
Iiatbropue  vemalia  I.tc,  M, 
LEemophltBus  bl^ttatiu  Sny  M. 

aduBtuE  Lcc.  M. 
DendrophaKUB  glaber  Lcc,  M. 
Brontes  dubitu  Fubr.  M. 

COLTDIJUi!. 

Ditoma  qnadriguttata  Hay.  M. 
Synchita  nlgrifjeunls  Ll'c.  M. 
XiaBConotus  boreallB  lloni  M. 
FhilotheiiiiUB  glabiiculus  Luc,  H. 
Cerylon  caataneum  Say  E.  M.  IJ. 

RHIZOPHAGIDJB. 

BbizophagusdlmldiatuaM]kLitili.  B. 
bmnneuB  Horn,  n.  sji.   M. 

TROOOSITIDJG. 

TenebroidescollaiisSt.  U. 


Omosita  dlscoidea  Fnb.  I. 
StoUdota  ap.  H. 
Heligetliea  Bemlnnlnin  Lee. 
Cyllodea  blpUgiatiis  Lee.  H. 
Tbalycra  concolor  Lee.*  Nt'li  Sb, 
Ipa  4-guttatus  Fabr.  M. 

BangulDOlentns  Otiv.  M. 

confluenB  Suj.* 

FHAI.ACRIDJS1. 

Pbalacnu  poUtus  Hclsli.  M.  I. 

n.  sp.  ?  M.  B. 
OlibniB  BtzUtulos  Lee.  B. 

conBlmiliB  Mclab.  H.  Mr. 

niUdns  Melsb.  S. 

COCCINELLID  JE . 

Hippodamla  5-«lBiiata  Kby.  E. 
glacUllB  Fabr.* 
IS.maciilata  Mills.  B. 
IS-pnnctata  Lion.  H.  Hr. 
pireiitheBlB  Say.  M.  Mr. 
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AJilB09tlotaBtil6at3'''liiinli.  M. 

PSEFHENIDS,                                   H 

CoccineUa  afBnia  liquid.  E.  i[. 

H 

trifasclata  Linn.  M.  1. 

Peephenne  Lecontei  Lee.  E.                               H 

9-notata  Ulisl,  M. 

^H 

tianBTeTBallB  Mills.  B,  I. 

PASHID.ai.                       ^^^1 

S-notata  liirby.* 

^^^^H 

Cycloneda  sangnioea  l.ilin.  .Mr,  I, 

HellcbuB  BtiUtuB  Lei'.                            ^^^^| 

HaimoDla  picta  It^tiiil  K.  M.  1. 

^^^^^1 

Antaooalvia  14-Butlata  Linn,    M. 

AnaHs  15-pimctata  OI. 

Eimia  4-DOtatua  9»y.  M. 

MysiapuUataSay.  E.  M. 

(aatidltTiB  Iat»  Niirtli  Sli'^re, 

Exochomua  maiginlpennls  Lee.  M. 

WETEROCEBJDJE. 

Pentilia  matpnata  L<-(.'.  n.  sgi.  M. 

Brachlacaiitha  lUHina   t'ahr.     aiiuiH 

■  Heterocents Bubstrlatua  Kw.  M, 

»p.  M. 

Hrperaspia  diseoluta  (  niti  h  • 

signatatHiv    M. 

HISTERIDJG. 

fltnbrloIataMcls.-Nfl.Sh. 

intemiptu*  Be.uiv.  E. 

unflnlata  Sny.  E.  M. 

mcereiiB  Luc'  North  Shore. 

Scymuus  omatuB  I.i'C,  M. 

ameticauQs  MiiIk.  S.  M. 

deputator  Say.*                  ,     ^^^H 

frateniua  Lee  M. 

consobriniis  Lie.  M, 

aubrotunduB  Sny.* 

Ucoabris  l^e,  E,  M.  L 

Lecontei  Mars.  M. 

abbreviatna  Lw.  il. 

paraUeluB  Say.  M. 

lumnaLw:.  M. 

baaaliB  t,fc,  M.  I. 

pBBOtnm  Ldc.  E.  M. 

cyUndriouB  Piiyk.  M. 

a.,p.M. 

PaiomaluB  tetOB  Lee.  n.sp.   H, 

blstriatus  Er.  • 

B7RRHID.SI. 

pensylvanlcaa  I'iiyk." 

Bimplocaria  metalUca  Sliiini.  N  S 

Pedllophorua  aubcanua  Lev.   ii,s|i. 

BphsToldea  T.tc. 

E   M 

fratomuB  S..V,  M.  li,  Mr. 

CytUua  trivittatuB  yi-M,. 

manc«>  Si.y.  E.  M.  H. 

Byrrhtis  amerlcaDua  Lee.  E.  >r. 

PlegatlenJB  Sayi  M-irs,  S.  M.  I. 

oyclophoruB  Kliy,  E.  M. 

LUCANID2I. 

PetUtUUornK    M. 

ezimiua  Lpiv.  Nl'li  Sli. 

PlatyoeniB  depreMua  Lee.  M. 

murlnmi  Fi.lir  M. 

queiouB  Weber, 

Sjitcalypta  echinata  Lee.  M. 

Ceruohua  piceua  Weh,  M. 

^    ^^^^    ^^^ 

1 
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SCARAB  Jim  JE. 

Buprestls  faaeiata  Fabr.   E.  M.  I 
Tai.  Laneii  Maanb.  1. 

Aphodlua  pinguia  HaW-  il. 

aiilclcoUia  Let,  M. 

hyperboreila  Lei^.  E. 

striata  F^ilir.  M. 

mricoU  Welsh,  M. 

grfmadiu  Linn.  M. 

fulTogattala  Ilnrr.  E.  M.  1- 

vittatu.  Say.  M. 

wneoU  MclBb.  M. 

Chryaobothria  famorata  l.rc.  M. 

Dialjtea  striatnliis  Say.  M. 

floricolaCnry.  K.M, 

AbEaiui  Bterooratot  Fab,  M. 

denUpoB  Uunii. 

^ffigialla  lacuatria  Lcc.  M.  Mi-. 

trtnetvia  Kliy,  M    B-  I 

conferta  Hortj.  DiiIdiIi. 

acabripeuiUa  T^|<.  M.   B. 

lufa  Lt'c.  a   s|i,    M. 

Harxiati  lleliU.  M. 

sptoaipes  l.fc.  ii.sp.  M, 

Agillus  torqaatUB  Lee  H. 

biUneataa  Web.  M. 

Oeotnipes  Bgsriel  Germ.  Jlr. 

vlttatloollia  Hand.  E. 

Troi  uoiatriatus  Ruauw,  M. 

torpidua  1,-t.  M. 

Hoplia  trlfasoUta  Sa.v.- 

plumbsuB  Lee* 

M. 

polinie  Siiy.  M . 

TObvittata  Lee  M. 

egenaa  Unry.  M. 

lactiatrto  L-?i'.» 

BackU  KIrby."  North  Bbore. 

albioollis  Biuiii,  \I. 

THROscmaj, 

Serica  vespertlna  Schli.  M.  Sir. 

triatia  Lt'C.  B.  M. 

aericea  III.  (1.  M. 
DiplotazlB  sordida  Say.  M, 

Uberta  Oerni.  E.  M. 
Iiactmostema  fuaca  Fro^bl.  * 

futilla  Lee. 
Cotalpa  lanigeia  Linn,*  M. 
Iilgynia  relictma  Sity.  K, 
Trichiua  affinia  Gory.  E.  M.  i 


Chalcophora  Tlrginienaia  Dr.  tl. 
Diceica  proloogata  Lttc.  E,  M. 

divaricata  SiLV.  M. 

tenebroea  Kby,  M.  Mr-  L 

manca  Lee.  M. 

lugubria  Lee.  M. 
BupiesUa  lineata  Fabi'.  E.  M. 

consularia  (ioiy.  E,  M. 

Nuttalli  Kirity.* 

maculiveutrls  Say. 


Throacns  allenua  Banv.  S.  B. 
punctatuB  Bonv.  M. 
ChevrolatL  Buuv.  H. 

TiT.ATRBTn^ 

Tharops  obllqna  Say.  M. 
Deltometopns  amcBnicomia  Shv.  U 
Fomaz  calceatuB  Say."  E.  II. 
Microrhagvw  triangularia  S»y.  M. 
HypoccBltiB  termiualiB  Lee,  M- 
Adeloceia  aurorata  Say.  M. 

breviconils  Loe.  E.  M. 
Alaoa  oculatoa  Lion.  M. 

myopa  Fab.  M. 
Cardiopbonis  amictns  Melsh.  E. 

CQOVBzulua  Lee  E.  M. 
Cryptohypnaa  abbreviatna  Sny.  M. 

blcolor  Escb.  M.  S.  I. 

tumeaoeuB  Lee.  S.  I. 

Btjiatnlua  Lee.* 

pectoralis  Say.  J/L.  Ht. 


M^H 
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Hater  seroiclnctoa  Itiind.  M. 

Coryrofaitea  virena  Sclili.  M. 

limeusSHV.* 

resplendenB  Esdi.    M,  Mi.  L 

vitioaua  Lee.  M. 

cyUndrilbnnla  Herlwt," 

apioatoa  Si>y.  M. 

cailolDna  Egeli.  M. 

loDtnona  Uc' 

BplncMiu  Lee.  E.  M,  L 

•ooer  Lee.  E.  M. 

mendaz  Lee.  RH.  L 

moleatus  Luc." 

foBOatUB  Melali.  M. 

lataificuB  Lee.  M,  L 

p«daUs  Cnnd.  E.  M. 

nlsrinus  Pnjk,  v,ir,  V  E,  M,  i. 

£allaxSiij.*Nnrlli  Shore. 

^^       laciuttii  Lee.  U. 

mediaiiu«C;criu.   E.M.L 

^^      foHtiltiB  LM^• 

triundulatuB  liana,  M.  L 

^H      dOletBB  LfC.* 

hamatua  8ny. 

^P      pnllniCnml.R.  M. 

piopola  Lee.  M.Mr.L 

^^         mljrtiw  niisl.  M.  Mi,  I. 

nlgricoUlB  Bland.  M,I. 

tnbricuB  Shv.   E.  M. 

hieroglyphicuB  Siiv.  E.  M. 

proEervuB  Lcc.  • 

ffiiipoiiniB  Kby.  M,  I. 

DioBteriuB  dorsalis  Sny.  >f. 

MegapeuUies  BOgmoBUB  Li-c.  K,  M. 

aratuflLee.  E.M-  I. 

MouocrepidlviE aoiltuB  lltr'-sl,* 

metalllciiB  Pa.vk.  M-  I, 

Agriotea  mancus  Say,* 

pubmoeua  Mi'ish.  M. 

DASCTLLIDiB. 

(ncMtw  Li^p.  M. 

■tabUia  Lee.  M, 

Macropogon  pIceuB  Lee,  1. 

UmosuaLer.  E.M.Mi-.L 

Iiurypogon  niger  Melnh.   Mr.  L 

oblongicollia  McIb-  E.  U. 

Cyphon  iuacioeps  Kliv,  M.  Mr. 

DolopluB  lateralis  t>cU. 

piceua  Lee,  E,  M. 

Betamioa  bieeminatiiB  Ruml,  M.  t 

iiebnloBiiB  Lee.  S.  M. 

inodsBtiiB  Lee-  ». 

■orobiooUiB  [..■e.  E,  M.  t. 

pnaiUufi  T-ec-   B.  ^Ir. 

caatanlpes  P.ivk.  !*(. 

Pdonocyphon  diacoldeuB  Sny  M. 

Scirtea  tibialis  (iu^r-E. 

IJmonlus  aurifer  I.ec.  M. 

EuctnetuB  ovltormla  Ia<',  M. 

coiifiiBUB  Lee.*  E.  IT. 

terminalls  Lee.   E.  M,  L 

EPgoi  U.:  M.  1, 

pectoralis  L.i-,   ^I, 

LAMPYRIDai, 

Campyhia  pioductna  Uniul  H. 

deittfcarnla  Kl))-.  M.  I. 

BictyopterapcT^icetatNiy,  M, 

AthouB  acantlma  S.^y.  E. 

Boapiilaria  S,.y-  St, 

leOculatum  Fulir,  E.  M. 

reflexiiB  I.rc.  M.  Mr, 

C*nia  dinUdlBta  Fiibr, 

Parailom\ia  cOHtalia  I'uyk,  1  U. 

basaUaNenm.  K.  M 

esUiatUB  Ll'l^  >L 

BcOB  cocclnattvt  Siij.  M. 

crenatnBiienii.  M. 

thoTMlcue  HiiniUll  M. 

Ts 


Eros  hnr           i 

9  Fabr.  M. 

CI>ERID.SL 

tilluieati 

LwMelsh.  JI. 

IIiniie«t:i: 

le  SiLy.  H.  I. 

CleroB  nigrifwa  Buy.  M. 

Laoidot 

Fabr.  E. 

nieii&ona  Shv.  M. 

PllOtiB' 

wouaLinn.  I.  Mr 

aublTwFulj.  M.  E. 

1 

attiB  Lcc.  B. 

nndatnlua  Say.  E.  M.  I. 

a             1 

m  Httrr.  M. 

Hydnoceia  dimcUlH  Lee.  H. 

bu."- 

Rutia.  M, 

Ino 

Itisb.  M. 

verticalia  Say.  M 

ardc^  . 

.w.  M. 

Coiynstes  vtoUcena  Linn.  M, 

Fbauals  Icaccf  f   n   ^       \y 

Fhotuiia  penByivamo! 

TELE]  "- 

Fodabrus  mode  [. 

dUdeina  I  _  .- 
nigosulaa 

piulphiluE  31. 

ponctatua  ^^■ 
poncticollis  I 
leeviooUlB  Kli^  r.  L 

puberiUua  Lc-c* 

Telephoms  caroUnus  Pabr,  At. 
rectua  Mulsh.  M. 
Uneola  Fabr. 
QaTipes  Lee. 
var.  dichrouB  Luc. 
ftaxinl  Siiy.  M. 


rotundlcolUs  Fabr.  M. 

CurUsil  Kby.  M.  Mr.  1 

tuberculatus  Lee.  M. 
Sllis  percomla  Say.  )I. 

difficilia  Lee,  M. 
MalUtodea  concaTus  Lcc  M 

transversns  Lee.  1. 

b-agtUs  L<'c.  I. 

nlger  Lee.  M.  L 

MALACHIIDJB. 


Callops  vlttatuB  Sny.  E. 

tricolor  Say.* 
AntbocomuB  Erichaonl  Lcc.  ^I. 
AttalUB  nlgrellua  Lee.  M. 


LTMEZTLIDS. 
HylecoetOB  lugubria  Siiy.  M, 

EraobioB  moUU  Liua.  M. 

gtanolatus  Lt'c.  M. 
Xestobiuni  Bqoalidnm  Lee.  M. 
OligomeiuB  aerican*  Mclsb.  E. 
Hadrobregmus  errans  Meleb.  M, 

carinatUB  Say.  E. 

foveatUB  Kt'v.  >1, 
Anoblum  notatnm  Say.  E.  M. 
PetaUnm  blatriatom  Say.  U. 
Theca  profonda  Lcc.  M. 
XyletlnUB  fucatus  Lee.  M. 
DoTcatoma  palUcoiiie  Lee,  M. 
Cfenocara  oculata  Say.  M. 
PttUnuB  nificoniiB  Say.  M. 
Hendecatomus  mgOBOs  Raod.  il. 
Boatrichna  armlger  Lee.  >L 
AmphicDTQB  bicaudatua  Say.  M. 
Dinoderoa  aubBtxijitua  Payk.  E.  U. 
B.  L 


8FOin>TI.n>JEL 

Parandta  bmnnea  Fab.  E. 
Spondylia  uplfonnls  Mann.*  E.  H. 

CERAMBTCIDJEI. 

TragoBoma  Harriail  Lee.  E,  H. 


m^.] 
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Aseinnm  mosstum  ll:il.l.  M. 

Loptura  chryaocoiM  Kby.  S.  M.  I.    ^^^M 

CiiocephalUB  apestia  Kliy. 

piozlma  Say.  M.                        ^^^^H 
nifUla  Hold.                              '  ^^^^H 
tiblallB  Loc.  M.                           ^^^^H 

maculicolllE  Lcc.  n.  Bp.    I. 

pedalis  Lee.  H.                             ^^ 

Merium  Pioteo*  Kl.y.  M. 

vituta  Germ.  E.  M. 

Gonocallus  coUaria  Kby.  M. 

pnbera  Say.  M. 

Elaphidluin  vUlosum  Fall.  M. 

•pluBricoUlfl  Suv.  M. 

parallBlum  Nr  ivm.  M. 

vibei  Xc«m,  M, 

GlyeobiuB  bpocIobub  Siiy.* 

routabilis  Ncutii.  M,  1. 

Calloidea  nobiliH  IliiiTis    K    M. 

aspera  Li--:  S.  M, 

XylottechuB  color.iw  Fttb.  M. 

acutellatns  Snj. 

undulatuB  ^nv-  H.  B.  I. 

cocfuaor  Kby. 

aimosus  S.i.v.'m. 

mannoiatiwRrtnd,   M. 

Neoclytufl  muricalulua  Kby.  M. 

ClytaiithuB  mricola  f '1. 

LeptOBtylua  commiituB  Hnld.  M. 

Cyrlophoiua  gibbulus  I.ff ,  1. 

macula  *.y.» 

Atimla  ooufnsa  Sity.  M. 

BlercidiuB  alpha  Siir    K 

Bnoyclops  csmleua  t^ny.  M- 

I>iopua  quercuB  Fiicli.  M. 

Rhaetum  Unoatiim  Oliv. 

CentTodera  decDlorata  llnrrie. 

Hypeiplatya  maoulatua  Hiilii.  M. 

Paohyta  montioola  Hand  M.  I. 

arapbisuToa  fasclatua  De(i.  H. 

liturata  Kirby  • 

pUHilluB  Kliy.» 

AnthophUajt  vlridiB  Ia'C  M. 

AcantbocliiUBobaoletuaOlLT.  M. 

maJachitious  Hi.Iil.  M. 

Poeor.ocheruBpeiuilcollatua  Lec.M 

atte>r,uatuB  HuM  M. 

miituB  Uiilil,  M.  Mr-  I. 

Aomaops  diBcoidea  iliil.I.  M. 

patviiiua  Li'i.'.  M. 

Ptotena  Khv-  M.  1. 

Sapeida  calcarata  S«y.  M, 

piaterjilB  l."i(li.  M. 

mcoata  L«c.  E. 

concoloT  Lee.  JI. 

BeUamira  BCalarU  Siiy.  E.  M. 

Typocenis  sparaua  Lcc.  n.  sp.  E. 

CHRTaOMELIDJB. 

LeptuiaplebejaU,..!,!,  E   M. 

BUbhamata  Ri.n.l.  E. 

Douacla  plBcatriz  Lnc.  M. 

capitata  Ncivrii.  M, 

poTOBicollla  Liic.  ^[. 

BUbaigeutata  K'l.v.  -M.  1. 

hirticoIllB  Ktiy.  E. 

ilmlUaKby.  M. 

proxima  Kby  * 

oorditBra  Ol." 

magullica  Ler.  M. 

Hxmaculata  Uau.  M. 

nisr«ai«  S»y.  «. 

subtiliB  Kame.  E.  M. 

iLip.?M.  (nlgreUa,.,-?) 

confusa  Li-c* 

emarglnata  Kby,  M. 

rnbiioa  y«y.  M. 

flavipes  Kby.* 

^^      ncauOI.  E.  M. 

cuprea  Kby.                             ^^^H 

^H      HUriliuHi  Luc. 

jaconda  Luc.      .                      ^^^^^H 

Riibbiinl  Mtct  HehmtriE.] 

Maoroplea  Uelslielineii  l.tic.  E. 
Orsodacbiia  Childreai  Kliy.  I. 
Zeiigopbota  vatiana  C'r.  I. 

Bynata  feiruglnea  tieriu.  M.  I. 

Lema  triUoeata  Oliv.  M. 

Ciyptocephalus  sellatas   SiilTr.    VI. 
M.  I. 
veciiHtiis  Fiibr.  K, 
4-tiiaculatus  Say.  E, . 
cataiiua  SulTr.  B.  P.  Mr. 

Pacbybracbys  oaibonarloB  iriilil.V 
M. 

M-iiignim  MclaliT  S. 

op.  S,  M.  I. 

abdominalia  Buy.* 

taepatlotta  Midsb.  M. 
Adoziu  vltlB  Linn, 
Xanthonia  10-notata  Say." 
Hetstaspis  pubescena  MlIsIi.  M. 
Paria  6*iiotaba  Siiy.  M. 
Fidia  longipea  Mcls," 
Chryaomela  lO-lineata  Siiy,  E.  M, 

mnltienttis  Stal.* 

phUadelpbica  Lid  n ,  ■ 

elegans  01.  M. 

Bigabjana  Kby.  S.  P.  G.  R. 
Fraaocuiia  varipea  Cr.  S. 
Gonioctena  palUda  Linn.  M.  U.  I. 
Fbyllodecta  vulgatiasima  LUiti.  I. 
Flaglodeia  lapponica  Linn.  M.  G. 

tremulEB  Ftib.  E.  M. 

acrlpta  F<ibr.  M. 
Pbyllabiotica  decorata  Siiy.  B.  M. 
DlabTotdca  12-pUQCtata  01 .  M .  B.  Mr. 
Oalemca'  mfoBanguinea  t^ay.  M. 
Gallerucella  aagittarliB  Gyllb.  11. 

decora  Say. 
Trirhabda  canadenaia  Kl>y.  E. 

flaToUmbata  Miiniih.  jli[r. 
Hypolampala  pUaaa  111.  M. 
aidloi^ycbia  viana  [11.  M. 
Dlaoi^ycha  pallipea  Cr.  M, 

altemata  III.  )l. 


1  I  c 


>t  adopt  the  I 


Disonyotaa  poBotigBra  Lee.  U.  B. 
Oraptodera  blmargloata  Say.  M. 

igotta  III-* 

exapta  Say.  M.  Mr 
IiODgitaraua  9|>.  M.  Mr. 
Fbyllotreta  vlttaU  Fub.  M. 
Syatena  frout-ilia  VaUr.  B. 
Ciepidodeia  Helziuea  Liiiu,  S. 

Modeeri  Udji.  M. 
Cbwlooneiaa  oonQoia  Cr.  M, 

rudia  ^.•■^■..  n.  s|i.  M. 
Fajlllodea  pucctnlata  ^li.lsb  M. 
Odontota  rubra  Wiili.  M. 

rosea  Web.  M- 
Caasida  i.igripes  Oliv.  M. 
Coptocyoia  guttnlata  (Jliv.  M. 

purpuiata  ISi'li.  M. 

TEMEBRIOIIID.5!. 

PhellopBis  obcordata  Lee  S,  M. 
IphthlnitiB  opacuH  Lee.  31. 
Up  is  ceramboldea  Liiia. 
Haplandnia  concolot  L,n-.  E.  M. 
Bins  eatriatua  Lee.  M. 
Blapatinua lnt«rraptus  Say.  E.S.H. 
TriboUum  madeiis  Cliarp.  M. 
FaratflDatua  punctatns  Sol.  M. 

foBcna  Luc,  M.  S. 
Flatydema  americacnm  Lap.  M. 
Scaphldema  BCQeoIum  L(.'c.  M.  Mr. 
Hypopblcena  parallelua  Mul^b. 
BoUtotberaa  blfurcna  Fubr,  M. 
Bolitophagne  corticola  Say.  E.  M. 

depiesaiis  Rand.  M. 

CIBTELID.S. 

Hymenoma  pllosua  Melsb  E. 

ptmctulatua  Lee. 

ulger  Mi:Uh.  E.  H.  I. 
laomlra  4-attlata  Coup. 
Mycetoobares  Haldenuml  Lee.  M. 

blcoloT  Coup.  M. 

blDotata  Say.  M. 

gracUia  Lcc.  a.  ap.  JS. 

by  Mr.  Crolctiin(hem>mesorthlEaDd 
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Ischalia  oostata  Lee.  M.  B. 
Schlaotus  oervioalis  Newm.  M. 
Dendroides  oanadenalji  Lair.  £.  M. 
ooaodiar  Newm.  M. 


Nematopltui  ooUaris  Lee.  M. 
Corphyra  lugabriB  Say.* 
Notoxns  anchora  Hentz.  E.  M. 
Anthiotis  formicariua  Laf.  E.  M. 

floralia  Payk.  M. 

■oabrloepa  Lee. 

oervintui  Laf.  Mr. 

spretna  Lee.  M. 

coradntia  Lee.  M. 

pallena  Lee.  E.  M. 

{^rannlarla  Lee.  M.  Mr. 
Zylophlltia  plceus  Lee.  E.  M. 

n.  ap*  M. 


Canlfii  pallipea  Melsh. 

panipennia  Lee.  n.  sp.  M. 
TMzatoma  taaielata  Melsh  M.  Mi. 
Stanotraoheltia  arotatua  Say.*  EH. 
Penthe  obliqnata  Fab.  M.  S. 
Synobroa  ponotata  Newm.  M. 
FlirTganophiltia  collaria  Lee.  M. 
Hmmeaa  oozmeotena  Newm.  M.  I. 
BCelandxya  atriata  Say.  M. 
Protbalpla  tmdata  Lee.  M. 
Zylita  ]8Bvl«ata  Hellcn.  Mi. 

decolorata  Rand.  M. 
Sootoohroa  atra  Lee.  M. 

baaalia  Lee  E.  M.  I. 
CSarebara  longnla  Lee.  E. 
SpOotiia  4<-piiatiiloaiia  Melsh .  E.  M. 
Xaora  blapida  Lee.  M. 

atriatna  Hellcn. 
aerioea  Hald.  M. 
liturata  Lee.  E.  M. 

ftiaoa  Lee.  o.  sp. 

FBOO.  AlCBB.  PHIIiOS.  80C.  XVII. 


Symphora  flavicoUia  Hald.  E.  M. 
Hallomenua  obscnmo  Lean.  sp.  M. 

puDCtnlatua  Lee.  Mi. 

debilia  Lee.  E.  M. 
ISuatrophua  confinia  Lee.  E.  M. 

bloolor  Say.  M. 

tomentoaua  Say.  M. 
Orohesia  graoilla  Melsh.  M. 

MORDELLIDJB. 

AnawpiB  nigra  Hald.  M.  T. 

flavipexmia  Hald.  M.  Mi. 

ru&Say. 
Mordella  borealia  Lee.  S.  M. 

Scutellaria  Fabr.  S.  M.  Mr. 

lineata  Melsh.  E.  M. 

serval  Say.  M. 
Glipodes  helva  Lee.  M. 
MordeUiatena  acapnlaria  Say.  E.>L 

tosta  Lee.  M. 

pectoralia  Lee.  *  North  Shore. 

nigrioana  Melsh.  E.  M 

morula  Lee.* 

gu^tnlata  Hcllm.  M. 

pityptera  Lee.  M. 
Peleootoma  flavipea  Melsh.  M. 
Myoditea  stylopides  Newm.  P. 


Maorobaaia  unioolor  Kirby.*  N.  S. 
ZSpicauta  convolvuli  Melsh.  M. 

fiaailabria  Lee.*  North  Shore. 


Cephaloon  leptarldes  Newm.  M. 
ungolare  Lee.  M. 

CUDBMERIDiE]. 

Calopna  anguatua  Lee.  Mi. 
Ditylua  CGBmleua  Rand.  M. 
Aaclera  ruficollia  Say.  M. 
ponotioollia  Say.  M. 

101.  4b.     printed  JUNE  25,  1878. 
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^H                               MTCTERIDJE. 

Plaaodes  dnbio.  Band.  H.  I 

Piocas  piclpes  Sl«ph.  3L  Mr- 

^H             MTctetiu  BCBber  Halil.  M. 

Erycua  punctleolUa  Lee.   P.  B. 

^M                                  PTTHIDSi. 

brevleollis  Lee.  M.  I 

ap.  M. 

luridUB  Mimnii.  SI. 

^H               CTTmodes  disclcoLUa  Lcc.  M.  I. 

Tanyapbynia  LetDnte  Gyllb.  M. 

^^1               PrlognathuHmonillcoiiiisKniidHll.* 

^^M              Boros  onicolor  Buy.  M,  I. 

Maeaalls  blapoldes  Lee  K.  I. 

^^M              SalpiuguB  vireBceuB  Lee. 

pertoiata  Hnm  E.  M. 

^B               .p. 

palUda  Bay.  M. 

BentlUs  Leo.  M.  I 

olyra  Herliht." 

^H                          RHINOMACBRTD^l. 

Acalyptua  Caipini  Herlisl.  W. 

mieachua  bipnnctatM  Gyllh,  M 

^^M              RMuomacer  pUoana  Lee.  M. 

AnthonomuB  scQteUatna  Oyl   £M. 

^H                       elonEatua  Lee.  M. 

signatoa  Sny.  M- 

nifipennls  L>-<:.  M 

^^1                              RHTNCUITID  JB. 

eorvulua  Lei-.  M.  I. 

Crataegl  Walsli.  M.  I. 

^H              RhynchlteB  cyaneUus  Lee.  M. 

tivo  uiiilL-scribed  Bpeciw. 

^1                               ATTBLABIDJB. 

pallioomta  8<iy.  E.  ML 

^^^             AtteUbiw  bfpuatulatuB  Fabr.  JL 

BUbhiitoa  Horn.  n.  sp.  M 

^^1                        Thols  Bi>1i.  M. 

Plaaorhlaua  Mnteltarto  (Jvll.  IL 

^^P                        OTIORHTNCHID-S:. 

declpetM  Lee.  M. 

Tylodenna  Eerenm  Say.  E 

HoTmonia  undulatus  Uhler  P. 
Oeoderces  melanothrlx  E\>j.  B. 

Mi. 

Cnemogoo""  EpQobU  Puyh.  M.  L 

^caucjaBB  cTuxaiia  i«ei..  j>i. 

CeuthorhynciMM  deotpleiw  Lpc.  M. 

CtTRCniilONID  X. 

Felenomus  enlclcoUlB  Fihr.  M. 

Sitonea  flaveKemt  All.  iL 

TriohalophUB  oltemattis  Say.  Mr.  t 

BRKN'rHm.gl. 

I^pjniB  gemlnatiiB  Sny.  E, 

Eupsalls  mlmita  Pr,  M, 

Macropa  ap.  M. 

CALAITDRIDJB. 

HypomolTX  plntcola  Coup,  M.  Mi. 

^^^                 HylobluB  conhiBua  Kby. 

^M                 PlBsodea  atrobl  Pock. 

peitliiMX  Ol.  E. 

^H                           affinlB  Rand. 

coatlpeaala  Boni.  B. 
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aphonophoruaBouiptiliaUliler.  E- 

Tomicus  pini  Say. 

DiyoptboruB  coiticallB  Siiv.  M.  P. 

Nov.  seuUB?m^:.rHiiiia.ium,  S, 

Intemiptua  Luc.  M. 

CoBsonus  BUbaieatuB  Ho)i.  E.  M. 

PhlcBopbaBUB  apionldoB  Horn.  M. 

SoolytuB  imiapiuoBUa  Lcc.  M, 

Rhrncolus  bnuiiieuB  MikDub.  S.  M. 

Mi. 

PhlcBOBbiUB  deotatUB  Say.  M. 

punctatuB  Lee* 

SCOLTTIDil. 

Dendroctonufl  terebtauB  Oliv.  M. 

Bimills  Lee.  M. 

Monarthmin  mali  Fllcli.  M. 

mfipennla  Kl.y.  M.  I. 

Pityophthorua  matcriaiius  Fiuli.M 

frontalis  Fabr.* 

sparaaa  Luc.  II. 

Hylastes  porculUB  Er-  M. 

oavernoBUB  Zimm.  M. 

pnlloa  Zimm.  M. 

HyluTBop"  pinlfM  Fiteii. 

blitloeps  Lc'C.  u.  ep.  M. 

AirrHRIBID.Sl. 

pubeniliw  Lee.  M. 

piuioLec.  11.  sp.  M. 

Oonotropis  glbbosa  Lc.  A[. 

Burymycter  buciatus  Lee.  M. 

Xyloterua  bivittaUw  Kl,y.  M. 

AUandrus  blfasclatus  Lee.  M, 

XyleboruB  cBBlatua  Zimm.  M. 

Cratoparls  tunatuB  Fabr.  M. 

DiyoaoBtes   Beptentiloiils    Manoli. 

BraohytarauB  varlegatua  Siiy.  M. 

8.  M.  Mr.  Mi. 

a&bei  ManDh.  M. 

APIOMTCal. 

giauicoUls  Lcc.  M. 

Tomlcua  calllgraphuB  Ucini.  M. 

Apionsp.  M.  L                                       .^ 

^^^fftntributioa  to  n  LM  'if  tie  COLtnoi-TEnA  o/  tha  L'lwr  Ptniatula  nf                    H 

^V                                                                                                                                                    ^ 

^H                     RtII.  G.  IIdbbard 

AND  E    A.                                                                      ^^^^H 

^H                                                                    ^^^^1 

^H      A.  Add  Arbor. 

^^^^H 

^^K     H.  Port  Huron. 

^^^^H 

^^H      Where  au  localtlj'  \s  ^tcd.  Detroit  is  tn  be  iinderstoiKl.                          '^^^^^H 

CldNDBLID  JEt. 

aclndela  eeuerosa  Dej.                         ^^^^H 

tranqiiebarlca  Illwt.                     ^^^^H 

Clclndela  Scutellaria  THr.  Lecontel 

12-guttata                                      ^^^^^H 

Hiild. 

repanda  Dej.                                 ^^^^^H 

a«z-sattata  Falir. 

hirtlcoma  Say.                            ^^^^H 

ptuporea  Otiv. 

■■ 

1.    1 

RABIDXS. 

Labia  Tfiidiponnia  Dej. 

omata  Sjiv. 

OmophTot 

.UBtumHimi.M. 

fuBcata  Pc-j. 

ame. 

inm  Dej. 

Diaachomena  acapulaiis  DeJ. 

ElaphnieC 

viUei  Kby.  U. 

Tetragonodorna  faaciattw  lUld. 

ripw- 

Lino. 

Perigona  nigricepB  Drj.  A. 

n 

.B«y. 

Dramiua  piceua  Dej. 

Kodopl 

nmu  Ubet. 

MetablotuB  americanoB  Dej. 

itaa  Say. 

Blechrua  linoaila  Lee.  A. 

1 

.  Mols. 

A^   nea  Incidula  Dej. 

NobrL. 

CymiudlB  oribricolliB  DeJ. 

Caloao 

paoaa  &fty. 

I 

aroericana  Dej.  A. 

OBIKHU 

negleota  Hald. 

Carabus  palr 

PInaoodera  llmbata  Dej. 

vlnctu        ■!>, 

plaUcoUia  S«y. 

CychnisLecti          LKj, 

Callida  puuctata  Lee. 

BcailtCB  subtt eua  FnU. 

Calatbus  gregariuB  Say. 

DygcbltiUB  DejsanU  Pulz. 

impuuctatoa  Say. 

nigiipes  Lee. 

PUtyniiB  hj^olithua  Say, 

eeneoloB  Lee. 

puHiUua  Lee. 

longnluB  I.i'r'. 

teusbricosua  Genmi. 

edBntolus  Putz. 

deoena  Ssy. 

■etoena  Ltc. 

braTisplnns  Lpc.  a.  sp.  [i. 

extandcalllfl  Say. 

CllTlna  impressifrona  Lee. 

deconu  Say. 

BnUTicana  Dej. 

molwtM  Lee. 

lufa  Lee? 

bipuBtnlata  Fill), 

affiniaKby. 

cnprlpenniB  Say. 

crentatrtatuB  Lee. 

medluB  IUtt. 

aragliioBiia  Dej. 

conformlB  Dej. 

excavatna  Dej. 

funuuuFnbr 

fetretu  Hald. 

snbcordatOB  Lee. 

Oaloiita  Janns  Fub. 

natana  Say. 

Casnonia  pensylvanlca  Linn. 

Bordeos  Kby. 

PlocWonuB  tdmiduB  Hiild.  H. 

tuflcorniB  Lee. 

Loxopeza  grandla  Heniz. 

plclp«iuilB  Eby. 

atriventrfa  Say. 

Intnlentiu  Lee. 

tricolor  Say. 

id.  ear.  blaek. 

LoblapulcheUaDej. 

S-punctatoa  Fabr. 

vitidlB  Say. 

placldna  Say. 

var.  mcBrta  Lec. 

obaolotuB  Bay. 

pnmlla 

Dej. 

octOGolna  Maonb. 

^PS 

pmH 

j<r-  I 
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OllothopuB  pannatna  Siij. 

toicauB  Ijt'C,  A. 

(C.ifikc).                                                     ■ 

AuomoelosBUB  emaieiiutiu  Say.                    ^M 

honeetoa  Say. 

■ 

ootacinusNeivm. 

PUBIUUB  Say.  H.                                          ■ 

.tyelooB  Say. 

Atranue  pubesceoa  Dej.  H.                                ^M 

Bayi  Bnilli'. 

Lacbnocrepia  paiallelus  Say.                            ^H 

IncublandUBSiiy. 

Oodea  Duvialia  Let.                                 ^^^H 

candlc^Us  Si4y- 

CteoplDua  incraaaatna  Dej .                     ^^^^H 

luctao«u»  Dej. 

AgoDoderuB  lineola  Fnb.                       ^^^^H 

corvinua  Dej. 

comma  Fabr.                            .    ^^^^H 

mutiw  Sny. 

pallipaa  Fabr.                               ^^^^H 

Luoaotll  Dej. 

paitlailiia  Say.                          ^^^^H 

etythropuB  Dej. 

patnielle  Dej. 

teataeena  Dej.                           ^^^^H 

femoralia  Kt>y. 

n.                                                  ^^^H 

LophoelOBBUB  Bcnitator  Lot. 

AaisodactyliiB  luaUcus  Dej.                                ^M 

Myas  cyaOBBCeiiB  Dej.  Grand 

oarbonarlua  Sny.                                   ^H 

iUvL-n. 

tiieertimoB  Dej.*                            ^^^^H 

Amara  avida  Say. 

HarrloU  Lee.                              ^^^H 

arenarla  I*c.  H, 

Digilta  Dej.                                    ^^^^H 

lalior  Kby.  A. 

^^^H 

angiutata  Say. 

agilcoU                                     ^^^^1 

tmpmicticoUla  Hay. 

dlBcofdauB  Dej.                        '    ^^^^H 

intetttitialla  Duj. 

balUmoTenaia  Sny.                       ^^^^| 

ob«aa  Siiy.  i{. 

aorloGUB  Hnrr.                                  ^^^^^^| 

gibba  Up.  n. 

Xeatanotua  lupibria  Di-j.                                    ^H 

musonliu  Sny.  II. 

Badlator  notatua  Hiikl. 

ptUcbellus  Lee. 

mlcana  I,ec. 

teTminatua  Su)                              ^^^^^M 

DlplochUa  laticolUa  U:c. 

Oynandropna  hylacia  S.\j.                    ^^^^^^H 

'•■'}-.  major  Lcc. 

BradyceUuB  dichcouB  Dej.                    ^^^^M 

DicEBlUB  puipuratoB  Hon. 

■colptUia  Scy.  A. 

badilp«imla  IliiUI.                      •  ^^^H 

tetar  lion.  Lansing. 

poUtUB  Di'j. 

ailllaria  Munnb.                              ^^^M 

ChliBiiluB  erythiopuB  lierm.  Oriiml                 rupeBtria  Say.                                             ^| 

Haven. 

HarpaluB  caligino«n«  Fabr.                                 ^M 

aericen*  Forsl. 

(auDviB  Siiy,                                      ^^^^H 

cordlooUIa  Kirby. 

vagans  Lee,                               ^^^^^H 

tricolor  Dej. 

peoaylvanlcui  DoG,                 ^^^^^H 

penaylvmnlcua  l^y. 

compar                                       '  ^^^^^^^| 

^^       ImpimcUfroiiB  S;iy.  Gram 

erythropoB  Dej.                        ^^^^^H 

^^L 

^^H     nlgar  Han<l. 

plBurltlcuB                                    ^^^^H 

Bati>a]us  heiblvagua  Sfiy. 

latlcepa  Lcc,  Luke  Hurou 

baallartB  Kby.  A.  H, 
StenolophuH  fuUginaBiu  Dej. 

plebejua  Dej. 

conjunctnB  Sny. 

ochropezua  fiay. 

hydiopicuB  Lpc. 

cams  Lee, 
Trechiis  mlcaoB  Lee 
Bembidium  americaQiini  Dr j . 

chaloeum  Dfj. 

Bttlola  I,e<', 

lucidum  I. PC. 

patruele  Dej, 

variegatum  Sny. 

vemicolor  Lcr. 

BUlcatnm  Li'C. 

angnllferum  Lpc. 

can  turn  Leo. 

aBalmilBGyim. 

4-maculatTim  Linn. 

pedJcellatuin  Lcc. 
Tachys  proximuB  Say. 

Uevla  Say. 

nanui  Qyllh. 

flavicatida  Say. 

Tivaz  Lee. 

xanthopns  Len. 

lucurnui  Say. 

SAI.IPLID2I. 

Hallplns  (asclatus  Aub. 

punctatna  Aub.* 

triopsia  Say , 

borealla  Lee.  M. 

cribrarina  Lee. 
Cnemldotns  edentulna  Lee. 

DTnSCID.S. 

HydiovatuB  coBpidatna  Ocnn. 
Hydiapoma  IneaqoaUe  Fabr, 

convextu  Aub. 

turbldna  Lee. 

nnbllua  Lee. 


Bydroponis  granaiiua  Anb, 

laciubrla  Say. 

fiuoatiuCr. 

QaTicolllB  Lee 

rotnndatUB  T>«C. 

erteeoBtrlatiui  Del).  A. 

undtilatus  Sa3'. 

mtxtUB  Lee. 

modestus  Aub. 

dlchrous  Melsh. 
HydroponiB  americanna  Aub. 

tartaiicus  Lee. 

tristlH  Payk. 

obUtns  Aub. 

coDoideua  I.cc  H. 

laccophllinuB  l/eo.  o.  9|i. 
Suphia  semlpanctatn*  Lee.  n.  r[i. 
Laccophilna  maciiloans  Oemi. 

fasciatns  Aiib. 
AcllliiB  aemiaulcatUB  Au(>. 
Thermonectee  baaUaria  Ilarr.  A. 
Orapboderes  elnereos  Limi.  IL 
HydatiCME  Btagnalia  Fiib.  IL 

plcBiia  Lee, 
Colymbstaa  acnlptlUa  H&rr. 
DytlacuB  Hairlall  Kby. 

faBciTentris  Say. 
Rhaatus  bluotatna  Harr. 

toBtUB  Lee. 
nyblnB  plolpea  Eby. 

blguttnlna  Germ. 

frateicnlna  Lee. 

ignama  Lee.  H. 
MatoB  bieailnatus  Bay. 
CoptotomnB  Intanogstns  Fab. 
CopelatuB  glyphiouB  Say. 
nybioBoma  bi&ilnm  Kby.  H. 
Oaurodytea  dlstntegratna  Cr.  A. 

aemlpunctatoa  Kby. 

OTOideuB  Lee.  H. 

pnnctnlatiu  A  lib. 

gagates  Aub. 
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Dinentes  anfl1iniHB  Aub. 
Gyrinna  fratenms  Coup. 

aeneolus  Lee. 

limbatuB  Say. 

ventralis  Kby. 

maculiventriB  Lee. 

picipes  Aub. 

analia  Say. 

minutuB  Fab.  H. 

H7DROPHILID21. 

Helophoms  lineatus  Say. 

tnberculatuB  Gyllb. 

sp.  near  laouatris. 

two  new  speeies. 
Hydrochus  squamifer  Lee. 

two  new  sp. 
Hydraana  penaylvanica  Kw. 
Hydrophilus  ovatus  Har. 

triangnlariB  Say. 
TtoplBtemus  nimbatus  Say. 

glaber  Hbst 

mizttiB  Lee. 
Hydrocharia  obtiuiatus  Say. 
Berosus  Btriatua  Say. 
ChaBtarthria  pallida  Lee. 
PhilhydrtiB  nebolosuB  Say. 

bifidus  Lee. 

ochraceuB  Mels. 

oonsorB  Lee. 

cinotuB  Say. 

perplezuB  Lee. 

fimbriatuB  Melsb. 
HydrobioB  fuBcipes  Linn . 

digoBtoB  Lee. 

BubcnpreuB  Say. 

doBpeotUB  Lee. 

feminaliB  Lee.  n.  sp. 
Cyolonotum  oBtriatuni  Say. 
Cercyon  flavipea  Er. 

naviculare  Ziram. 

centromaculatum  St. 

prsBtextatum  Say. 

ooellatum  Say. 

unipunctatum  Linn. 


Cercyon  anale  £r. 

two  unnamed  speeies. 
Cryptopleunixn  vagana  Lee. 


NoBBidii^a  americanum  Mots. 

n.  ap. 
Ftenidiom  evaneacena  Marsham. 

lineatuxn  Lee.? 

ap. 
PtiUum  Collani  Mkl. 
Smicrua  fillcomia  Fairm. 
Trichopteryx  aapera  Hald. 

parallela  Mots. 

Dohmii  Mattb. 

Haldemani  Lee. 

several  unnamed  speeies. 
Pteryx  balteata  Lee. 

n.  ap. 
Ptinella  queroua  Lee. 

n.  ap. 


Falagria  cingnlata  Lee. 

bilobata  Say. 

diaaecta  Er. 

venuatula  Er. 
Hoplandria  lateralia  Melsb. 
Homalota  trimaculata  Er. 

analia  Grav. 

lividipennia  Mannb. 

numerous  unnamed  species. 
Placuaa  sp. 

Calodera  several  speeies. 
Bolitochara  sp. 
Myrmedonia  sp.  A. 
Atemelea  cavua  Lee.  A. 
Aleocliara  lata  Grav. 

brachjrptera  Foure. 

nitida  Grav. 

several  unnamed  speeies. 
Oz3rpoda  several  speeies. 
PhloBopora  sp. 
Oligota  pedalia  Lee. 

two  unnamed  species. 


I 


Ojrropluena  vlnula  Er. 

dlsslmllis  Er. 

HavicomiB  Meluli,* 

eomiBCula  Er. 

BOCta  Er. 

pcvonil  uiiiiiiinod  apucios. 
Myllaena  fnsclpeniils  Kr.  ' 

dubU  Er. 

Dinopais  americaniu  Kr, 

myUeenoidcB  Kr. 
(NnmevoiiB  undt'terniined  geocrtu 

Aleocharinl). 
TachlnuB  memnoaiiu  Grov. 

repandna  Horn. 

InriduB  Er. 

canadenBls  Horu. 

fimbriatu«Grav, 

Schwaisll  Horn.  Paw  I'aw. 

ftieidtiH  Er 

CiTCtimClDCtUB  Mk1. 

oitidiiloideB  Horn, 
Tachjrpoms  maculipennlt  Luc. 

elegans  Horn. 

JocoBua  Say. 

ctii3raomeliniui  Linn. 

nannsEr. 

bnumenB  Fab. 
Cllea  BUphaides  Lion. 
Eicbomua  ventrlxMilas  Say. 
Conoaoma  Uttoienm  Linu. 

Knoxli  I^c. 

ctaasnm  Gmv. 

pnbeacens  Payk. 

baaaJe  Er. 

opicutn  Biiy. 

■dtptnin  Horu. 
BolltobluB  nlE^  Orav. 

dlmldlatDB  Er.  vnr.? 

cingulatna  Mnnnh. 

clncttcoUlH  Sttj-. 

antlcuB  Horn. 

pygnueua  Fab. 

bcinotatas  Br. 

obBoletna  Say.* 

cinctaa  Grav. 


Br^oporua  mfesceiiB  Lef . 

var.  testacens  Lpc. 
MycetoporuB  lepidna  Er. 

lucidulua  Lt-c. 

cooaore  Lee. 

americanos  Er. 

pictns  Iluni. 
HabrooeniB  Schwarsii  Horn. 
Acylophonia  flavicolUa  Sacbte. 

ptonuB  Er. 
Heterotbops  toinlgatQa  Lee. 

QnediuB  Itilgidua  Fab. 
l^TigatuaGyllb. 

capocinuB  Gruv. 

moloobioUB  Gmv. 

file  unnuwid  sgiccles. 
CreopbtluB  vUloBUB  Gntr. 
Leiatotropboa  clngnlatna  Gthv. 
StapbyllniiB  maculoaua  Grav. 

vTilpinuB  Nordm. 

foaaator  Griv. 

tomentoaoa  Orav. 

clDXMmoptems  Grav. 

Tlolaceua  Grav. 

vaiipes  Sacbae. 

CEBaaienB  Cederb. 
OcypoB  ater  Grav. 
Belonucbns  foimoans  Grav. 
PhilonthnB  cyacipeiuila  Ftlbr. 

aeiiDUB  Rossi. 

ombiatUia  Grav. 

hepaUaru  Er. 

blanduB  Grav. 

laetulTiB  Say. 

niger  Melsb. 

BojrbalariQB  Nordni. 

debills  Grav. 

lomatna  Et, 

fulvlpeB  Fabr. 

bnumeoa  Grav. 

aterrimiiB  Grav. 

balUinoreiiala  Grav.  Kalama- 
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Philonthus  sobrinus  £r. 

paBderoides  Lee. 

cinerafloenB  Gray. 

several  unnamed  sjiecies. 
Zantholinus  cephaliiB  Say. 

emmeBna  Gray. 

obflidianaa  Melsb. 

obflcuniB  Er. 
Ijeptacinus  two  n .  sp. 
Iieptolinus  longicollifl  Lee. 

sp. 
Bapytolinus  pilioomis  Payk. 

Plymouth. 
Diochos  Schaumii  Kr. 
Iiathroblum  grande  Lee. 

pimctiilatam  Lee. 

angulare  Lee. 

puncticolle  Kby. 

simile  Lee. 

armatam  Say. 

nignun  Lee. 

tenue  Lee. 

longiuscnlum  Grav. 

coUare  £r. 

several  unnamed  species. 
Cryptobium  badium  Grav. 

bicolor  Grav. 

pallipes  Grav. 

latebricola  Nordm. 

flavicome  Lee. 

cribratum  Lee. 
Stilicua  mdia  Lee. 

angnlaris  £r. 

dentatuB  Say. 
SoopaBtis  exiguus  £r. 

four  or  five  unnamed  species. 
LithochariB  oorticina  Grav. 

confluenB  Say. 

ochracea  Grav. 

one  unnamed  species. 
Sunius  proliztiB  Er. 

linearis  Er. 

binotatus  Say. 

longiasctdus  Mannb. 

brevipemiis  Aust. 
PaDderos  littoraiius  Grav. 


Peedems  palustrls  Aust. 
Palaminus  testaceus  Er. 

normalis  Lee. 
Stenus  Juno  Fab. 

erythropus  Melsb. 

femoratus  Say. 

egenus  Kr. 

flavicomis  Er. 

annnlaris  Er. 

ptmctatus  Er. 

numerous  undeseribed 
species. 
EuassthetuB  amerioanus  Er. 
BdaphuB  nitidus  Lee. 
Oz3rponis  femoralis  Grav. 

vittatus  Grav. 

lateralis  Grav. 
BlediuB  semifermgineus  Lee. 

fdmatus  Lee. 

analia  Lee. 

aiwimlllfl  \  Fauvcl. 

annularis  Lee. 

emarginatns  Say. 
OzyteluB  sonlptus  Grav. 

mgosus  Er. 

insignitus  Grav. 

pensylvanicns  Er. 

nitidnlus  Grav. 

exiguus  Er. 
ThinobiuB  brachjrptenis  Lee. 

fimbriatos  Lee. 
TrogophlGsus  laticollis  Lee. 

aroifer  Lee. 

4-panctatus  Say. 

numerous  undeseribed 
species. 
Apocellus  sphaBricollis  Say. 
Anthophagos  verticalis  Say. 
Acidota  suboarinata  Er. 

seriata  Lee 
Olophnun  rotandicoUe  Say. 

two  'Unnamed  species. 
Coryphlnm  notatum  Lee. 
Omalium  several  unnamed  species. 
PhlcBonomus  convexns  I  Zimm. 
ProtinuB  parvnlus  Lee. 
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Uegattbrua  bxcIbub  Lee. 
Siagoniom  amcricauum  Mi'lsli. 
Ijleuala  pallidus  l^tc, 
picipeunlB  Lee. 
G-lyptoma  costale  Kr. 
pBeudopaia  enlcataNi^w  in, 
Micropeplua  tesserula  Curtl''. 


CeopbylloB  monlUs  Lee.  riymuutli 
Cedlu*  spinoBiiB  Lee. 
TmeBipborua  cartoatus  Say. 
Ctenistes  picens  Lee, 

Ziimnennaiuil  Loc. 

conBObriuuB  Lee. 
TjfniH  humerallB  Aiili, 
Fselaptins  BrichsoDl  L;^e. 
Tychus  minor  Lee. 
fiythiuujl  zoaatna  I!r. 
Bryazls  canjanota  Lee. 

Breudelli  Hum. 

dentata  Say. 

punoticoUiB  Lee. 

scabra  Brend. 

niblcunda  Aub. 

two  doubtful  species. 
Decaithron  abnonne  Lcc. 

longnlum  Br. 

fonnlceti  Lee. 
Batiisus  simplex  Lee.  a.  sp. 

Scbaumii  Aube 

globoana  Ltc. 

spretuB  Ijce. 

lineatlcolUB  Aub. 
Rhexlus  inflcnlpttu  Lee. 
Trimiiim  dnbinm  Lee. 

amerlcanum  Lee. 
Euplectue  intermptua  Lee. 


canallcnlatits  Lee. 
Integer  I.^c.  n.  sp. 
crinitna  Brendel. 


NeorophoniB  Sayi  T..iLp. 

puatnlatoB  Ueraeb. 

ameiioauas  0 1  i  v. 

orblcolllB  Say. 

tomeatoeus  Web. 

vespUloideB  llbsl. 
SUpha  ButiQamensis  Fab. 

lapponica  Hlist. 

novebotacensis  Furek 

maequaliB  Fiibr. 

americaca  Liun, 
Choleva  opaca  Say. 
PtomaphaguB  bmuDeipeniila 
Mm  lib. 

GonsobilDiia  Li'C. 

oblituB  Lfv. 
Catopomorpbua  brachydems  Iiei-. 
Colon  dentatum  Lee. 

Ilil'L'.:  uiinumeil  epecies. 
Hydnobins  snbstilettw  Lee. 
AiilBotoma  alt^mata  MelsL. 

puuctoBtrlata  Kby. 
collaiia  Lk-. 

obfloleta  Lee 
Cyrtnaa  egena  Lee. 
Lee. 


ColenlB  imptmctata  Lee. 
Aglyptua  lEBvia  Lee. 
I4odeB  discolor  Helsh. 

dichroa  Lee. 
Agathidlom  oulBCoidaa  Beauv. 

globaUle  Lee.  d.  sp. 

exignnin  Melsb. 

polltnm'Lee. 
Clambua  pubenilus  Lee 

glbbnliu  Lee. 

SCn>ll££NID.S. 


IVecrophonia  marglnatua  Fnbr. 


liScb.  A. 
Scydmaanna  perfbratna  Scbaum. 
maglBter  Lee. 
fbtvitarala  Lee. 
foaaiger  Lee. 
capUloanlna  Lee. 
rasiuLec 


HV 
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Scydm^i^uB  clavipes  Hay. 

CoTtlcaila  delota  ManDli.            ^^^^H 

rtiBulosa  Lee                               ^^^^^| 

blcolor  Lec- 

ieirataPayk.                               ^^^H 

■alinatOT  Uc. 

elongata  (}ylUi.                        ^^^H 

^m          fatnns  T.cc. 

americana  Muniili.                    ^^^^^H 

angidarlH                                       ^^^H 

■ 

cavicollis  Lee.                              ^^^^^| 

^               CORTLOPHID2]. 

piimila  Melsh.                                ^^^^^^| 

plcta  Lee. 

Orthoponu  6lat>er  Let. 

Coiylophna  ntarginlcoUlH  Lee 

DERMESTIDJB. 

tnincatna  IjPC. 

Seriooderua  Oavidua  Lcc, 

Denoeate*  uubllus  Snv. 

obscuniB  Ler, 

muooteua  Li.(r.» 

Saciiim  faBOiatum  Sitf. 

laidariua  Linn. 

luuatum  [,ec. 

talplnua  Mann.  (inlr.Klilci'<l). 

miselltmi  Loc. 

Attagecufl  pelllo  Linn. 

megatoma  Fniir. 

aCAPHZDIIDJB, 

lonpUuB  Lcc. 

Trogodeniia  taisale  Meisli. 

vur.  4-piiatulHtuni  Buy. 

hsmorholdalB  LcP, 

viir.  plcenm  M.'Uli. 

AiithrenuB  thoraojoua  Mftsli. 

vur.  obliteratum  Lfic. 

variuB  Fiibr. 

BsBocera  oonoolor  Fab.* 

museoTum  Lin^i. 

aplcalis  Ler. 

OiphiluB  ater  Er. 

ScaphiBoma  convezum  Siiy. 

Butnrale  Lit. 

BNDOMTCHIDa!. 

teimlnatiim  Mclsli. 

Lycoperdina  femiginea  Ll'L'. 

n,  sp. 

Mycotina  pBrpulchia  N««ni. 

Toxldlnm  gatiutiaioiaes  L'C. 

testacea  Lit. 

■^        comptewum  Ziiiiiii. 

vittata  Fabr. 

■ 

EndomycbiiB  blgultatns  Piili. 

^P             I^THBIDIID.s:. 

Rbanls  unicolot  Zicci. 

^B 

Phymaphora  pulcbella  Nowiii.  A. 

BtephoBtethua  fn    a.)  Ilratva  Ltc 

Lathridius  carinattiB  Oyllh. 

Hhyrabna  minor  (V. 

minutna  Linn. 

MYCBTOPHAGIDai. 

opaoalOB  Lfp.  n.  s(i. 

laUoollbi  Lcc.  n.  sp. 

Mycetopfaagus  puiictatUB  Siiy 

flexiiOBUB  Siiv                                   ^^^^ 

fllUbrmli  Aiib. 

obaolettu  Ml^lah.                       ^^^H 

Coitioaiia  serrfoolliB  Lee. 

blpUBtolatn*  Moleh.                  ^^^^H 

lliil.l.»nlun,!Hc:lilv.ir-i:.|                          *J53                                                       [A|.riU8,^B 

Myo«topbagQ>  plnripunctatua  Lee. 

CtTi>top}iaeus  cellatlB  Sc«p. 

crocetu  Zimin. 

LitaiguB  tettaspilotuo  I-nf. 

crlnltua  Ziiuui. 

iafulatufl  Lcf. 

Paianioooaoma  aorratQlD  Uylllt. 

Tjrphcoa  fumata  Linn, 

n.  ap. 

DlploccDluB  brujuieaa  Li^c~ 

Tomarns  pulcbellua  Lee. 

Atomaria  ophlpptata  Zimm. 

SPHINDIDS. 

fiutnenmsunu.imcil  spiwii» 

EphisCemuH  aplcalli  he'-. 

OdontoBphindos  dsDticoUis  Iac.  ii 

TelmatophUuB  aroericaana  Lcc. 

g.  iinil  ap 

Lobonia  impreMua  Lee. 

Bphindus  amerjcanus  Lcc. 

aUvanuB  advena  Walll . 

sp. 

bidentatuB  Fiib. 

plauatOB  l.lunii. 

CIOIDJB. 

viir.  cognatUB  Luc. 

CiacrebenlinuBMell. 

NauslbluB  denUtua  MelaU. 

brevisetoan*  Cr. 

fuaclpee  AIcll. 

Ihruo  olInT  spiTles. 

cncnjiD.st. 

Banearthton  MeUyl  MbU.Y 

spVLTiil  Dtlier  npucies. 

CatogenuB  tufua  Fuli. 

Cocojos  clavipea  P:ili, 

BROTTIiIDJB. 

PediacuB  aepiesBUB  IIIki.  11. 

Lathropiia  veiuatls  Lee. 

Langurla  Mozardl  l.ulr. 

LjBmoptUteus  bignttattu  Soj. 

gracillB  Ni-WLii. 

(aaciatiu  Mi1»li, 

Daene  4-inaculata  Siiy. 

teataceuB  FhIi. 

Hjpodacne  punctata  Lit    A 

aduatua  Lpc. 

Mogalodaoue  laaciata  F*l>. 

convezuliia  Lt'c.  n.  sp.  Q. 

heros  f-ny. 

Nartheclus  gtandlcepa  Loc. 

iBcbyras  4-punotatuB  Oliv. 

Brontes  dubloB  Fiil.. 

pulchra  Say. 

LTCTID.aEI. 

Cyrtotriplax  hiuneTaliB  Fali. 

aiigulata  Sny. 

uiiicolor  Suv. 

opaculviB  Loc. 

Triplaz  feativa  Lee. 

macia  I.ec. 

COLYDirD^. 

tboiaoica  Say. 

HaviooUtaLac. 

CoxelDB  guttnlatOB  Lue. 

^H 

Ditoma  4-guttatB  Siiy, 

^h                          CBYPTOPHAGIDai. 

Synchlta  nlgrlpeniiiB  Lvc. 

■ 

parvula  (iuer,  A. 

^^B               AntheiophaguB  ochracaua  Mttbli. 

■1 
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Colydiain  lineola  Siiy. 

Eptusea  mla  8iiy.                                  ^H 

Bothrlderes  gemlnatus  Say. 

ErictuonU  Reiner.                       ^^^^H 

PtilIoCh«nnua  glabrioulua  I.ec. 

immonda  Srunn,                          ^^^^^H 

Cetylon  castanum  Sii.y. 

avara                                         ^^^^H 

^^        viir.  onJcolor Ziijgl. 

mmcateUsHann.                       ^^^^^| 

^L 

ovata  norn,  n,  b|i.                                     ^H 

^B        ssraaoDiDm. 

peltoidea  Hi>rn.   n.  np.                               ■ 

V 

labilia  Er.                                                      H 

^TthyiflodoB  exaratuB  III. 

NitiduIabipuBtalaU  Lirm.                                    H 

ziczac  Siiy.                                                    H 

RHIZOPHAOIDiE. 

viir,  bumeralis  T.cc.                                    ^H 

RhlaopluiBUB  blpunotatua  Sny. 

Omosita  colon  Li  Da.                              ^^^^^^^| 

MONOTOMIDai. 

Pbeuolla  gros«a  Fab.                          ^^^^^| 

Stelidota  8-maculata  Say.                     ^^^^^H 

Bactridium  ephlpplgerum  Genu 

Thalycia  concolor                                  ^^^^^H 

Dautim  Er. 

Btrlolatum  Rfiller. 

Monotonia  fulvlpes  Mylsli. 

Amphicroaaus  cillatuB  Ol.                                   ^M 

picip«a  HIihT. 

PaUadeeaUaceusEr.                                           ^M 

americana  Aub. 

Cybocephalua  ulgiituluB  Lee.                            ^M 

^_           paiallela  Im: 

Ciyptaicha  ampta  Er.                              ^^^^^^H 

K 

Btrigata  Fiibr.                                ^^^^H 

^H            TBOOOSITID.X]. 

Utuiata  Lee.                                 ^^^^H 

w 

Ipa  4-gutUtus  Pub.                                    "^^^^H 

NemOBoma  paiallelnm  Mels. 

obCuBOB  Say.                                   ^^^^^B 

Tenebrioidea  cortlealia  Mclsli. 

BanEuinolAntos  Oliv.                                ^M 

castanea  MtUli. 
nana.Mdsl,. 
bimaculata  Mclsh. 

coufluena  Say.                                        jH 

PHALACRIDJl.                     ^^^^1 

CalltyBBCabra  TliuiiK 

^^^^1 

Thyiiialue  fuIgiduB  Er. 

Pbalacnia  polltua  Wt-hU.                       ^^^^M 

^H 

Bp.                                                 ^^^^1 

^^k         niTiDiji<rD2]. 

Olibroa  eigoU  |  Walsli.                           ^^^^H 

■ 

^^Etanis  tinlcoloT  Siiy. 

Bracbypterua  urticEC  F«l.r. 

niUduB  McU.                                  ^^^^H 
LItooh™  immaculatu.  Zuai.i.                         H 

Colastus  Bemitectus  :^uy. 

COCCINBLLID.SI.                                 H 

unioolot  Siiy. 

^1 

tnuioatna  Kiiiui. 

MflgillB  maculata  D.'<;.                                         H 

CarpophiluB  nlger  i^txy. 

Hlppodamia  13-punctata  Lino,                           ^| 

brachyptaniB  Siij , 

parDDtheaiB  Suy.                                          H 

dlBcoideuB  Lcc. 

AniaoeUcta  atilBata  Tbuub.                                ^M 

Bpnrwa  belvola  Er 

CoclueUaafBiiia  IUikI.  H.                                    ■ 

1- 

i 
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Cocmella Bciata  Liau, 

HISTEKroSI. 

g-notata  Ulisl. 

mouticola  Mul«, 

Holoiepta  foesnlari*  ^'ly- 

Cycloneda  sanguinea  LiiJli. 

Hlster  meTdariuB  Iliiffiu, 

Adalia  bipuncUta  I.inn- 

interraptua  IJiiiiuv. 

Anatia  15-piuictata  OlJv. 

Paylloboia  aO-maculata  Suy. 

cognatus  I.ec 

ChilocoruB  bivniaeniB  Mute. 

fcedatuB  Luc. 

CEneia  puaiUa  Lcc. 

abbrevimtuB  Fab. 

civUia  Lcc* 

iiidublMbillB  Cr. 

deputator  Say. 

Hypeiaspla  aignata  Oliv. 

fitttivns  Let-. 

proba  Shj-. 

cuitatua  Lee. 

bigeminata  llaml. 

bimacnlatna  Linn. 

niidulata  Suy. 

IG-stjiatua  Sny. 

Scymnua  punctatiiB  Melsh. 

amerlcanus  Piiyk- 

tennlDatUB  Say, 

perplezus  Lee. 

aniericanoa  Muls. 

Bubiotnndus  Sny, 

fratemiu  Li-i^ 

ochrodenia  AIiiU, 

Leconlei  Mars. 

cervlcalla  Muls. 

ooarctatu*  Lee. 

nauuB  Ll'!.^. 

puiictun 

3  Lcc. 

Tribalua  amerioanus  Lro. 

Fentllia  miseUa  Lee. 
Coccidola  leplda  Lee. 

B7RRHn>.S. 

NoBodendron  unicolor  Buy. 
Cytilas  seiiceua  Forst. 

trivittatuB  Melsli.  n. 
Byrtbus  americanoB  Lee. 

cyclophoius  Kl}y. 

Fettiti  tlora. 


FBBFHIIN1D.X1. 

Psephenua  Lecontel  Lcc. 

TiTiMTPJB. 

Blmia  bicaiioatoB  Lcc. 
Aucyronyx  Tartegatns  Ocrm. 


OnthopblluB  altematna  Say. 
PaiomEdoB  nqTiaUa  8ay. 

blatilatuB  Er. 

semlnulam  Er.  A. 
Saptlnni  rotondatoa  Kug. 

dlatingaeDdim  Mare. 

aaalmllis  Payk. 

confonnls  Lee.  A. 

apluerotdea  Lee.  H. 

fratemua  Say.  H. 

mancns  Say  II. 

patraella  Lee. 
Teretriua  ameiicanna  Lee. 
Flegadems  tranaTeraTia  Say. 
Bacanlna  pui^ptiformia  Lee 
Acrltiu  ezlBaiia  Er. 

sMgoaua  Lee. 
SSetet  poUtiu  Eicc. 

almplex  Lee. 

LUCAHIDS. 
Lncanna  dwna  Tkuab. 


mf^^M 

IWK.I 

os"    iHinrnrr^^^ 

Itucauus  placldne  Hiiy. 

Trox  uuistriatus  Byaov.                         ^^^^^B 

DotcuB  pataUelua  Siiy. 

BOTdidua           ■                            ^^^H 

Platyoerua  qaercuB  Vfi.-U. 

EeqoaUs  Suy.                             C^^^^H 

depiessiie  l.ftc. 

Bcabet  Linn.                                ^^^H 

Cemchus  piceus  V\  ih. 

Hoplia  WfaaolaU  Say.                            ^^^H 

PaasaltiB  comutna  I'lilt. 

Dkhelonycha  elongata  Fabr.                         ^M 

fuacula  I.''C.                                                 H 

SCARAB^mai. 

albicoUJB  Knrm.  11.                                    H 

Serica  veapertiiia  Sc'liti.                                        H 

Canthon  vlgllanB  I,cc. 

tilBtia  !.*■<■.                                                    ■ 

ChtEridium  hlsteroides  \Vt-l>. 

sedcea  III.                                                   H 

Maciodactylna  aubaplnosna  Fiihr.                    H 

minntus  Dp. 

Diplotaxia  aordida  Siiy.                                        H 

Ontfaophilus  H«oate  Pjim?. 

ftondicola  Siiv.  A.                                 H 

JanuB  v!ir.  BtriamB  Boau 

V.          EudiOBaquetcua  Kn.                                          ^| 

peiiBjrlvaiiicuB  Ilnr. 

Lachnoaterna  fatlUa  Leu.                     ^^^^H 

AphodiuB  foBBor  Linn. 

fUBca  Fralil.                                 ^^^^H 

plugiiis  II)^UI.  11. 

Iratenia                                         ^^^^^| 

EmetailuB  I. inn. 

^^^^^H 

nulcoUMcla. 

hlrticula                                    ^^^^H 

a-p.? 

liiTBQta  Kn.                                   ^^^H 

pBUaiiuH  Linn. 

vittatuB  Siij-. 

triatia  Fiilir.                                    ^^^H 

luqninatuB  Itlist. 

Btxlgadenna  arboricoU  Fttbr.                           ^M 

lentuB  Uorti. 

Pelidnota  puuctata  Linn.                                  ^H 

Cotalpa  lanlgera  Linn.                             ^H 

bleolor  Sny. 

LlgyruB  rellctus  Uny.                             ^^^^M 

oblongoB  Sav. 

XyloTjctea  Batyma  Fulir.                    ^^^^^| 

hnmerallB  L<"<>. 

Eutyomia  inda  Linn.                           ^^^^^| 

Dialytec  ■triatalns  Sny. 

fulgida  Fulir.                                  ^^^M 

AtaeniuB  tobrlcatiw  Mt-lBli. 

Oamodenna  icabra  Beiiiiv.                             ^M 

SraciUs  Mrlsli- 

Gaorimna  maculoaaa  Kn.  11.                               H 

stercorator  Vnb. 

Trtobioa  piger  Fubr,                             ^^^M 

abdituB  lUl.l. 

afflrJs  Oiiry.                                  ^^^^H 

JGglalia  lacttabis  I.l'c. 

viriduluB  Fubr.                            ^^^^^| 

conferta  ili.ni,  M, 

^^^^^M 

Bolboceraa  larctoa  Fi,b. 

BUPRESTIDJB.                   ^^^H 

Odontseua  fillcomlB  Say. 

V 

comigenis  ^telsh. 

Chalcophora  vtrginleiisls  Dr.  11.                         1 

Oeotrupea  apleadidua  Fabr, 

campealTla  t^iiy.                                          ^M 

Diceica  dlvaiicata  Stty.                          ^^^^^| 

Bgailei  Germ. 

obactira                                         ^^^^H 

BUckboruU  Pi>br. 

aaperata  Lnp.                               ^^^^^^H 

Balyi  Jek. 

Pcscilonota  cyanlpea  5i>y.                  ^^^^^| 

IVicagtu  obscunu  Lcr.  n. 

BuprsatiB  conanlaria  Gory  H.                            ^M 

atBotuBaphodloldMlll, 

macullvenbia  Sny.  H.                               fl 

^^^F      llilM>Dnl  and  SoliwHn.J 

(>56                                      i.\rrtn«, 

^^F        Buprestia  fasciata  Fabr.  It. 

^^                     striata  Fiilir. 

trian  gill  aria  Say. 

Hematodes  panetrana  Lee. 

fulvoguttatallarr.H. 

Adelocera  impreBsioollta  Say. 

Antbazla  cyanella  Qory. 

diacoidea  ^\'<ih. 

virldiooniiB  Say. 

auTorata  Say. 

viridlfroDB  Ifory. 

obtoeta  Suy. 

Chryaobothila  femorata  Luc. 

myopa  Fixbr- 

denUpeBfJcrm.  H. 

CaxdiophoniB  amiotos  Jlel&h. 

e-5ignata  Siiy  H. 

lenOBtratus  Lec^  H. 

1                               aoitula  fJiirj', 

convezulns  Lee  H. 

^^H        Acm«eodera  pulcbelli)  Hli»L 

choriB  S.iy. 

^^1                  culta  Wub. 

pectoralia  &ay.  A. 

^^K        Agrilne  nificoUlB  Fab. 

obUquatnloa  .Melsli. 

^^H                 torquatuB  Li'c. 

Hater  nlBtiooUis  HUsL 

^^1                    defectUB  Lt-c. 

liuteus  Say. 

^^f                    dimciUsOor. 

diacoldeuB  Fub. 

^^^                     bilineatUB  W.^i. 

semiciQCtoe  Itttnd. 

acutipeniiis  Muniiii.  11. 

vitloeuB  U-c.  A. 

pluiDbeos  LiL-. 

apioat™  S,.y- 

poUtWB  S:iy. 

sooer  Lpc, 

•  Gory  E 

patlllus  8uy. 
Taphrocema  gracilis  Say. 
Brachys  ovata  Wub. 

cerosa  Mi^lsh. 
Fachyscelua  purpureua  Say. 

Uevigatna  Say. 

ThrOBCua  aUenus  Bono. 

punctatua  Bonn. 

CbevrolaU  Biiiii>. 

coiistrictoi  Bay. 
Drapetea  geminatoB  Say. 

ELATBRn).&. 

Tharopa  obliqua  Say. 
Deltametopus  amcBnicoinis  Say. 
I>romEeoluB  cylindiicoUiB  Say.  * 
Fornax  blcolor  McIhIi.  A. 
calceatuB  Say. 


fiuMmtuB  Meleh. 

podellB  CarnJ. 

nigilnna  Payk. 

BanguinipeniiiB  Say. 

mbilcuB  Say. 

obliqnna  Say. 
DrasteriuB  doraalia  Say. 
Monocreptdlna  aoiitaa  Say. 
LndloB  abruptuB  Say. 

atteimatOB  Say. 
Agriotes  mancuB  Say. 

pubescena  Melsli. 

facoBiuLec.  Lake  Huron. 

stablliB  Lcc. 

obloogloollia  Helbli. 
Doloplna  latetalis  Escliscli. 
a-ljpbonyxrooticoUla  Say.  ?  A. 

teataceiu  Melsb.  1 
Melauotoa  dBpreaaiu  Blelsli. 

Leonard!  Lee. 

scroblcoIliB  Lee.  H. 

caaCanlpea  Payk. 

flBSiUaSay. 


^BH 

^^^^^^^^^^^^^^^^^^^^^^B 

!■<;«.] 

u07                        iHiDitiarduDdSi'liwarE.                ^H 

panimpuootatilB  Mclsll. 

moilo                                             ^^^^^H 

americaiiua  llbst.  ! 

atrlBoeos                                       ^^^^^H 

teBtacetia  Lee                           ^^^^^H 

aurlfar  Lit. 

punctulatug  Lee.                           ^^^^^^H 

BllMUB  Buuuv. 

PtUodactyla  serricollifl  Say.                              ^H 

plebejw  Lee. 

H 

baemaiia  Lee. 

LAMP7RID.a].                                        ^1 

agonuB  .S«)'. 

^1 

CampjlHs  deuUcornis  Kby.  H. 

Calopteion  typtcnm  'Sewia.                           ^M 

Pltyobliia    anguiniiB   I.ec,    Laiif 

ling              .viir.  aplcale  Lee.                                       ^H 

AthousBtightwelU  Kby. 

BrOB  cocclaatiiB  Siiy.                                ^^^^^B 

macnlicollls  Lee. 

thoiaciooB  lUnd.                        ^^^^^^| 

oucullatu*  Buy. 

■cnlptmi  Bay.                             ^^^^1 

foHularis  Lee. 

hnmeraUa  Fab.  H.                   ^^^^H 

scapnloTla  Shj. 

modestua  Suy.                             ^^^^H 

reQoiua  Lee.  A,  tl. 

I.ucldota  atra  Fabr.                               ^^^^H 

S«ricoBomuB  vlildauuH  S;iy.  A. 

Photiiiua  comiBCUs  Lino.                    ^^^^^^^B 

OxygoQUs  obeBUB  Siiy.  A. 

uigilcanB  Suy.                               ^^^^^H 

Corymbltea  virens  S.n.  II. 

aneulatiu  Say.                              ^^^^^H 

veniaUa  Heiil/.  I.iliiMii^. 

borealiaRand.                           ^^^^H 

tesBelatuB  Lmii. 

lucifer                                             ^^^^H 

cyUndiiformlBllbst. 

anguBtatua  Lee.  H.                      ^^^^^H 

pynhoB  Hl«t. 

aidena                                            ^^^^^H 

BolcUoUiB  !^,iy. 

ConaanguineoB  Lee.                     ^^^^^^^H 

hieroglyphicuB  Siiy. 

ap.                                               ^^^^H 

metaUIcns  Germ. 

Asaphea  baridiua  Sny. 

Phauala  Inacoeuaa  Lll-.  n.  sp.  M.                       ^M 

^          bUobatus  8«y. 

TBLEPBORIDJB.                                    ■ 

^L 

CbanUogiuthus  marglaatua  FiU>.                         H 

^H            DABCILLID.XI. 

PodabniB  tdcoBtatuB  Siiy.                                     ^M 

K 

QavtcoUis  Lee.                                                     H 

\^\.                modestua  Siiy.                                               ^M 

CTphon  pallipea  Lie. 

diadema  Fabr.                                              H 

fiutcloepfi  Kl.y.   II. 

plceiu  Lee, 

TelephoniB  oxcavatu*  Lt-c.                      ^^^^^B 

nebulosoa  Lee. 

moa«Bta>  Lee. 

angulatus  Siiy.                           ^^^^^H 

pnaiUoaLec. 

UneoU                                       ^^^^H 

raflcoUlB  Say. 

rectos  Mekli.                            ^^^H 

Prionocypboa  dlacoldeiiB  Say. 

ciuralla  Lee.                              ^^^^^^| 

Helodes  piilohoUa  Oiitr- 

Utoracioa  Uuir. 

lutelcolllB  Qenn.                       ^^^^^^| 

ezplaiiata  Lee. 

■cltuJua  Buy.                                    ^^^B 

BcirtsHtlbialiaGui^r. 

vlliB  Lee.                                                      ^H 

ritl>C.  AlIKB.   fHILIM.  BOt'.   Xt 

■U.  ItH.  4d.      l-lUSTEDJltUY  1,  I97H.                  ^^^H 

-onlatna  Lcc. 
'TOB  Sfly. 

noavus  Lee. 


LYMEXTIJD^, 


Cymatodsra  iDomata  Say. 
Prtocera  coatanea  Ncwm. 
Trlchodes  Nnttalli  Kby. 
Clems  ntgrlpcB  Say. 

ntgjIironB  Say. 

tboraclcus  Oliv. 

dnblua  Fab. 

BangainenB  Say. 
Hydnooeia  hnmeralla  Say. 

var.  dlfBcllIa  Lee. 

var.  cyanescens  Lcc. 

poUipennlB  Say. 

verticaliB  Say. 

tablda  I.ec- 

longlcollla  Ziegl. 
FbyllobEenus  dlslocatuB  Say. 
Oitbopleura  damicorniB  Fabr. 
Laiicobiua  nibldus  Lee. 
CoiyneteB  violacenB  Lino. 


PUhhb  fm  Lino. 

bimacnlsttn  Mclsli. 
"Em  ;rada  ttumaiAUa  Xelftti. 
En  oblui  molliB  Linn. 
OUgomeruB  eetlcaiiB  Molsh, 
Sltodrepa  panicea  Linn. 
TiictaodaBma  gibboaa  Sfty. 
HadrobregmuB  enana  Mela. 

carioatas  Say. 

linearis  h'c. 
Anobinm  notatnm  Say. 
TrypopityB  BuricenB  Say. 
Petallum  biatriatnm  Bay. 
Xyletlnna  nmcoreiiB  Lecl 

focattis  Lee. 

IngnbrlB  Lee.  n.  sp. 
LaBlodeitna  serrlcomB  Fab. 
HemiptycliUB  gravis  Lee. 

ventrallB  Lee. 
FiotIi«ca  pubemla  Lee. 
DoTcatoma  palllooma  Lee. 

Betaloaum  Lee. 

Incomptatn  Lee. 
Ceenocara  oculata  Say. 

Bcjmiioidea  Lee 

Intermedia  Lee. 
PtUiaiiB  mflconila  Say. 
HeDdecatomns  mgomw  Rand. 
Sinoxylon  btdantatom  Horn,  p.l 
BoBbrlchOB  aimlger  Lee. 

tmnoatiaolUB  Lee. 


C50                   inu,A,..a..a^uS..               V 

^H           SFONDTLID^. 

Iieptura  ittbilca  Say,                                   ^^^^^| 

proxima  Siiy.                                  ^^^^^H 

^^^■■ndra  bmnaea  t'jihr. 

viCtata  U<;l'lii.                                      ^^^^^H 

sphaiilcolUB  Say.                           ^^^^H 

CEBAMBYClDiB. 

vibex  Nuu-m.                                   ^^^^H 

aapera  Lr-r.                                                  ^M 

Orthosoma  bniiuieum  Forsi. 

PaanocBTUB  auperuotatua  Say.                             ^M 

Tiagoaoma  Haniaii  Luc. 

confusoi  Kby.                                         ^| 

CriooephalUB  obsoletus  Itatiii. 

Dorcaschema  iilgTum  Say.                                     ^H 

Smodlcum  cucujiforme  Hny. 

Ooea  oculatua  Ll'L'.                                                 ^^M 

DalaiiiiH  bievUineua  Siiy. 

Plectrodera  aoalatoi  Fub,  Litko                           ^H 

PbTmaCodes  variabiliB  F»lir. 

^H 

vailoa  Full. 

Acanthoderea  decipiena  Iliilil.                             ^H 

maciUJcollls  Lee.  n.  sp.  1, 

IfsptoatyluB  planid  oiaua  Luc.                              ^| 

Chion  cinctus  Dr. 

commijctus  llald.  11,                               ^M 

Biaphidiou  liicertum  Newiu 

macula  tiay.                                                   ^H 

vmoBum  Fall. 

SteinldlUB  vartegattu  Huld.                                 ^H 

parallelam  Nl-wiu. 

alpha                                                  ^^^H 

unlaolor  lUiiiil. 

cinereus  Lcc.                                  ^^^^^^^m 

Calllmoxya  fuscipennla  I.cc. 

XanttLOxyll  Shimer.                     ^^^^H 

HolorcbuB  bimaculatuB  r^ay. 

Liopua  eignatua  Lee.                                ^^^^^^^H 

Batyle  tuber  I.ec. 

qaeicua  Fltcll.                                   ^^^^^B 

Cyllene  pictua  Drury. 

facetos  Suy.                                                  ^H 

Robiolie  F-iTsl, 

LeptuieoB  aymmetiloua  nui<l.                            ^M 

Calloidea  oobilla  Say,  U. 

Hyperplatya  maculatua  flalil.                           ^H 

OiapUsuruB  baciatua  Di'Li.                                  ^^M 

Xylotiechafl  colonua  Fuli. 

puBlllua  Kby.                                                ^M 

saElttatua  Ut-riti. 

nndulatua  Say. 

Hoploaia  uublia  Lcc.                                               ^M 

Neoclytua  caprsea  tiiiiy. 

etythrocaphaluB  Fitb. 

Bcyras  dasyoerua  Say.                                           ^H 

Clytanthoa  miicola  Oliv. 

BiipogoniOB  tomentosua  HiU.l.  H.         ^^^^M 

Mierodylua  gaiieUula  ll.ilil. 

oeatitus                                            ^^^^^H 

Cyitophonis  vaitucosua  l>llv. 

Hubacmatua  Lee.                            ^^^^^H 

Bodetoe*  plolpee  Fj.b. 

Sapeida  obliqua  Say.                           ^^^^^H 

Dl«teiiia  andata  uliv. 

cretata                                             ^^^^^^| 

Dasmocerua  palllatiia  Fi)r9l. 

veatita                                        ^^^^^M 

Bucjclopa  cjenileuB  Say. 

diacoidaa                                       ^^^^^1 

Cenlxodera  dacoloiata  Hurr.  U. 

tildentata                                       ^^^^^^| 

Acmaopa  bivittata  Siiy. 

lateialia  Fab                                  ^^^^^| 

^^^^^^1 

Bellainlra  HoalatiB  &iy.  11. 

coi.coloi  Lee                             ^^^^^^1 

Typocenis  nelntliiuB  Oliv. 

Obeiea  ocellata  llnlil.                               ^^^^^| 

apaisQS  LfC.  a.  up.  E. 

bimaoulata  Oliv.                                          ^H 

liepdira  capttata  Ncivm. 

»ebr«  Oliv 

m 

BRUCHIDJE. 


FachybracbyB  tilnotatua  McUh, 

diBtlnguendna  H()rn. 

M-Digruai  Melsh. 

!■    Horn.  Vfir. 

Biibfasciatue  Hald. 

i  Oliv. 

atomarinB  M<?Isb. 

mi        lus  Say. 

famoratuB  Oliv. 

»e-        UDDomed  or  new 

InfauatusHiilil. 

El        •>«. 

tridenB  KeMi. 

abdominaliB  Say. 

CHH-r90MIIKro.E. 

hepaticuB  Mylsb. 

.*    QiuBviasLirm.  II. 

Donacla  piscatxiz  Lac 

3    Qtbonla  lOTiotata  8iiy. 

tnberculata  hac. 

vUlOBUla  ML-lsb. 

hirtlcomi  Kby. 

proxima  Khy. 

rysoohua  auiatus  Fab. 

■ubtUto  KnnT,c. 

ia  6-iiotaCa  S.iy. 

pubesceiM  hw.. 

aspiB  brunnea  Fab. 

oonfasa  Lac. 

praetexta  Say. 

ftimoralta  Kby. 

tiiBtiB  Oliv. 

jucnnda  I^et:. 

Chrysomela  cUviooUiB  Kby. 

KIrbyi  U-<: 

10-Uiieata  Siiy, 

Macroplea  Helsbelmeil  Lac. 

Batnralla  Fabr. 

OrBodachna  alra  Ahr.  A. 

BimiliaBog. 

elegana  01- 

pwbemlaCr.  var.? 

mtaagnttiBSlSl. 

TarlansCr. 

pbUadelpblca  Lino. 

consangulnea  Cr.  * 

Lama  bninnlcolUa  Lac. 

tillineata  Oliv. 

ChlamyB  plicata  FbI». 

varlpM  Cr. 

cribTipennis  Lee.  n.  ap.  p. 

obUqnata  Cr. 

Eioma  conapetsa  Mannli. 

Monaohua  aaponatua  Fab. 

Flaelodera  acrlpta  Ftib. 

CrTptocephalus  congSBtiui  Fab. 

dtr     aiilnhiirinanniH  \1fkla>t 

Cerotoma  camlnea  Fabr. 
Pbjllobrotlca  deoorata  Say. 
dtocoldea  Fabr. 

vui.  BUipaunpeniiiB  j*iULHu. 

foimoBiu  Mcls. 

BeUatua  SufTr. 

Luponu  meraca  Fabr. 

litwatuB  Fub. 

Dlabrotica  la-ptmctata  Oliv. 

venuatuB  Fab. 

vittata  Fabr. 

Schrelbenii  SufTr. 

dIaporsuB  Hald- 

SagittarieB  Gyllh. 

4-Qiacnlatus  Say. 

decora  Bay. 

quadniplez  Newm. 

notata  Fab. 

catarluB  Suffr. 

1878.J 
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HypolampaiB  Clarkii  Cr.  H. 
CZSdionychis  gibbitarsiB  Say. 

vians  111.  var.  Bcriptioolliji 
Say. 

thyamoides  Cr. 

6-mactilata  111. 

quercata  Fabr. 

Bcalaris  Melsh. 
Disonycha  limbicolliji  Lee. 

var.  pallipes  Cr. 

altemata  111. 

triangolaris  Say. 

collata  Fabr. 
Ghraptodera  bimarginata  Say. 

oarinata  Germ. 

ezapta  Say. 

mia  Linn. 

one  unnamed  species. 
liOngitaTBtiB  melanums  Melsh. 

testaceus  Lee. 

several  unnamed  species. 
Batophila  spuria  Lee. 
Phyllotreta  Zimmermaimi  Cr. 

vittata  Fab. 

biptistulata  Fabr. 

robusta  Lee.  n.  sp. 
Dfbolia  aerea  Melsh. 
Systena  frontalis  Fabr. 

marglnaHs  111. 
Crepidodera  Hebdnes  Linn. 

atriventris  Melsh. 

Modeeri  Linn. 
Epitrix  cucomeris  Harr. 

hirtipennis  Melsh. 
Mantura  floridana  Cr. 
ChsDtocnema  denticulata  111. 

parcepunctata  Cr. 

confinis  Cr. 

nidis  Lee.  n.  sp.  M. 

protensa  Lee. 

flavicomis  Lee. 
PsyUiodes  punctolata  Melsh. 
Blepharida  rhoia  Forst. 
'  Stenispa  metallioa  Fabr. 

collaris  Baly. 
Odontota  scapolaris  Oliv. 


Odontota  rubra  Web. 

rosea  Web. 
Microrhopala  porcata  Melsh. 
Physonota  unipimctata  Say. 
Cassida  nigripes  Oliv. 
Coptocycla  aurlchalcea  Fab. 

guttata  Oliv. 

purpurata  Boh. 

clavata  Fabr. 

TENEBR|ONIDiB. 

• 

Nyctobates  pensylvanica  De  G. 

barbata  Kn.  H. 
Merinus  laevis  OUt. 
Upis  ceramboides  Linn. 
Haplandrus  femoratus  Fabr.  Kala- 
mazoo. 

concolor  Lee.  H. 
Sootobates  calcaratus  Fab. 
Xylopinus  saperdioides  Oliv. 
Tenebrio  obscurus  Fab. 

molitor  Linn. 

castaneus  Kn. 

tenebrioides  Beauv. 
Blapstinus  mcBStus  Mels. 

interruptus  Say. 
Dicsdus  punctatus  Lee. 
BohoceruB  xnazillosus  Fab. 
Uloma  impressa  Melsh. 

mentalis  Horn. 
Paratenetus  punctatus  Sal. 

gibbipennis  Mots. 
Diaperis  Hydni  Fab. 
Hoplocephala  bicomis  Oliv. 
Platydema  exoavatum  Say. 

ruficome  St. 

amerioanum  Lap. 

picilabrum  Mels. 

Bubcostatum  Lap. 
Scaphidema  aeneolum  Lee. 
Hypophlcsus  parallelus  Fab.  H. 
Pentaphyllus  pallidus  Lee. 
Bolitotherus  bifurcus  Fab. 
Bolitophagus  corticola  Say.  H. 
Rhipidandrus  paradoxus  Beauv. 


inunnicd  apeciea, 
Inioola  Vnap.  II. 


Imltnia  jii»LinU. 
AoalTpttu  Carpinf  T:itin. 
Detunoiis  constrictuH  Siiy. 
PacIiytychliiB  discoideDB  Lcc. 
Smlcronyz  avipeimla  Lcc, 

tTchloidea  Lcc. 

vestltua  Lee. 

HquamnlattiB  Lcc. 
BndaluB  Umatnlus  Lap, 

ovalla  her,. 
Tan^raphyroa  IieomeB  Oyllli. 
OnjrctiyliB  niEiiiostrla  Bull. 

longuluB  Lee. 
AnchodamuB  angiutus  Lcc. 

Hubbardi  Lcc. 

Schwaizi  Lcc, 
Llasaihoptnis  simplex  Say. 

aplcolatos  Gyllli. 
Bagous  mamillatns  Say. 

obliqaua  Lee. 

ameiicanns  Lcc. 

magiBter  Lcc, 

uebulosus  Lee. 

bltnberoBus  Lcc, 

transverBiiB  Lcc. 


OtJdocephaluH  ChevToIati  Horn. 

perforatuB  Horn. 
M agdalia  hlspoides  Lee.  H. 

baiblta  Say. 

olyra  Hliat. 

Balicla  norn. 

incomgpictia  Hum. 

pandiua  S-iy. 

annlcollU  Say. 

palUda  Say. 
Anthonomus  4-glbbQB  Say 

nebuloBUB  Lcc. 

flcutellatoB  Oyllli. 

signatuB  Sii]'. 

rubldUB  T,cc. 

Bjrcophaata  Walali. 

mfiperuila  Lee, 

suturaliB  Ll'c. 

u,  ap.  iic^HT  Qavicomla. 

cotvuluB  Lcc 

dlsjunctOB  Lcc. 

cratsgl  Walsli. 

u,  Bp.  TH'ar  cratcegl. 

dedplena  Lcc. 
Otcbmtes  palllconils  8a j. 

nlget  Horn. 

Bubblrtns  Horn. 

ephiplattu  Say. 
EUeacbns  ephlplatna  Say. 
Frlonomarua  calceatiu  Say. 
Plazorhlnna  BcuteUarls  Gyllh. 
FroctoniB  declpleoa  Lee. 
Plocetoa  Dlml  Lee, 
OTDmetTOii  teter  Scbli, 
ConotracheluB  alblcinctoa  Lee. 

nenuphar  Harr. 

■enlculus  Lee. 

elegans  Boh. 

Crattegl  Walsh. 

poetlcatna  Boli. 

anaglypUcoB  Fahr. 
Rbysaematos  Uneatlcollla  8ay. 
ZaglyptoB  Btrlatna  Lee, 
Acampttu  lieidiiA  Lee, 
Acalles  BordiduB  Lee.  A. 
Tylodenna  foreolatnin  Say.  H. 


^^n 

IPIBH 

,»„., 
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Anaepis  rafa  Say. 

11.  «!>,■( 
MordeUa  melfena  Gpliv. 

M7CTERID2;.                                    1 

^H 

Irroiata  Lee. 

FTTHro.s:.                 ^^^^^1 

^^^^H 

maieluata  Mela. 

Salplngua  vireaceaa  Loc                   ^^^^^^| 

Uneata  t.Ms. 

two  olIlLT                          ?                                 ^^^^H 

Rhiuosimus  nitens  Let.                        ^^^^^B 

GUpodeshelva  L'-f.. 

^M 

Moidelliatena  trUaaclata  Sny. 

sBrrscarrmxi.                        ■ 

lutoa  Mels 

^M 

omata  Mela. 

Auletea  ator  Lcc,  H.                                             H 

•capularfa  Suy. 

CcLssandiSB  Li.'C.                                          ^| 

tosta  Li.'c. 

Eugnamptua  angustatua  ayllli.                         ^H 

ploleornia  Irfc, 

collaria  Gylllt.                        ^^^H 

cervicalia  I-i^c, 

Rhynctiltes  EBDeaa  Bull.                        ^^^^^H 

lulvloollifl  Mc^la. 

cyanellus  Lee.                          -'^^^^^H 

ImpatienB  Luc. 

PteiocoluB  ovatuB  Gyllb.                     ^^^^^H 

guttnlatanc'llm. 

ATTBLABID2I. 

pnatulata  Mela. 

^^^^_           convicta  IjCc. 

AttelabosanaUelll. 

K          ambuatal... 

RholB  Bull. 

^H          margiiulla  8,iy. 

^^P          lusoata  Molfi. 

OTIORHYNCHIDJE. 

discolor  Mela. 

u.  sp. 

HoimoiuB  undulatna  Uliler.  Liikc 

Myodlte.  W«toliU  Lee. 

Uuvni. 

Panacopus  eiiuacens  Siky. 

MELOIDJB. 

AnanietiH  grUea  Horn. 

PhyxeliB  ligldu*  Suy. 

Uacrobaala  unicolor  Kby. 

Corcopoaa  chiyaorrhcDua  9uy. 

vittata  Fi.lir, 

clnerea  Fi.rst. 

^H             peiwylvanlca  Di^  ft. 

CURCULIONIDJB. 

^^H               CEDEMERIDJEI. 

Sitones  Oaveflcena  Miir»li. 

^^P 

tibialis  (icnii. 

DityluBCCDIUleus^^ln^l.  Lnkellu 

Aacleia  mficolU*  Say. 

Phytonomus  coroptus  Hay. 

puncUcolliB  Suy. 

nlgiiioBtiiB  Q}\\\i. 

L- 

Lepynts  gemlnatoB  Say,                      ^^_ 

m 

iwnra.) 
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flotrr^ 

u>  Sny, 

Hylestuus  opacoluA  Say. 

A/leboruB 

us  Eicllll. 

Dendroctonns  aimiliB  Lee.  11. 

fuse            i 

Eidili, 

Hylurgops  pinilex  Fitcli.  11. 

biot 

W  Ll-.; 

xylOe-     1 

huaiiimm.  I.*ustii, 

•r.                     ANTHRIBIDai. 

cfBlatai     ' 

limni. 

pTiuotipc. 

mlB  Lcc,  n-  sp,  H. 

Bmymycter  fasciatUB  Oliv. 

iryoccBtes  eeptentrlools  Mnnnd. 

HonnlBciiB  saltatoT  Lcc 

affaber  Mini  nil. 

Euaphynta  Walahii  Lee. 

'Tlocleptea  declpiens  Lcc.  n.  ap. 

Cratopaiis  Iviuatiu  Fab. 

ypbaloa  rigldua  U'v. 

.micuB  pini  Say.  H. 

varlegatuB  Sny. 

iciacis  sutnrallB  Luc. 

Charagus  Harrisil  Lcc.  a.  sp. 

nidis  Li('. 

Euxeiitia  puuctatus  Lee. 

apacicolUE  Luc.  u.  8p. 

ospenilus  LfC.  n.  sp. 

APIOHID2L                               . 

J 

PhloBOtribiu   linilnartB   ni.rr.   I.ui 

■1-     ApiOD  roBbrun  Bny.                                       ■ 

sing. 

several  uiiuamcd  apecioe.               fl 

Iyle8U.ua  aculeatuB  Say. 

J 

4.  i)a.w>i 

',i6ii  of  the  Lana 

,,r  MlOKO.AVrHl,.   »K«i™   IM.                  ^^ 

Br  H.  G.  HuBUARD. 


Cnlor  triinsiMrent  white,  lunDdUiles  iinil  »ii»l  nppcDdage  coatanuous. 
Form  cylindrical,  very  sli,hlh   flUteni  1  bonufttU,  hardly  narrowdllat. 
efally  iti  front  and  bthiod      Bxl;   glabr  us   except  u  f«w  Lardty  visible 
hairs  upon  the  sides,  without  legs      Length  0.10-.13  inch,;  width  about 
0.03  inches. 

ITeail  not  quite  as  broad  as  the  segments  of  the  abdomen,  convex,  trans- 
verse, enlarged  posteriorly;  sides  rounded  cjuvex  :  anlerior  border  nearly 
gtniii;ht,  posterior  border  cmdrginate  ,  above  and  below  a  few  long  brislli-s. 
No  ocelli. 

Anteunie  short,  inserted  in  deprcs^ious  on  the  anterior  angles  of  the 
head,  of  four  joints  increasing  in  leng  h  the  flrst  very  short,  transverse, 
the  second  smaller,  about  as  long  ns  broad,  the  third  longer  than  the  pr«- 
cedins.  with  a  short  oval  lobe  below,  before  the  tip.  the  fourth  twice  as 
Ion;;  iis  the  third,  slender,  hladc-sliapcd,  tipped  n  ith  a  minute  spine. 

Labruiii  transverse,  somewhat  enlarged  anteriorly,  borders  nearly 
straight,  anterior  angles  roun<led,  with  long  stout  spines  al>ove  and  hclow. 
Mandibles  as  long  as  the  aniennie,  slout,  curved,  three-toothed  with  a  large 
hatch et-3hai)ed  basal  lobe,  oh1ic[ticly  ridged  upon  Ihc  under  surface. 

Maxilla,  very  large  and  prominent,  longer  than  the  mandibles  ;  with 
IMilpi  of  thn-e  joints,  the  first  and  second  short,  cylindrical,  the  third  as 
long  as  the  first  and  second  united,  more  slender,  flat,  and  divided  nearly 
to  the  base  into  two  superimposed  lobes  hearing  papills ;  niaxillary  lobe 


[^divided  auterinrly  liy  a  di^e|)  notcit  ioli)  two  portions,  tlic  npical.  amHiler 
T  Lhnn  [lictmsal,  blsdc-ahaped,  tippudwiili  a  longplonder  spinp, 
and  Iwiring four  Ion;;  nnd  aCout  Isetb  projecting lU  rlghl  aoiiles  Id  the  lobe. 
like  Iliu  blades  of  n  li)iir-t>|>oned  penliaire  ;  Ilia  hasaX  iKirtlon  witb  two  ruwa 
of  t4ielli  (in  tile  liartler.  and  a  slender  toollk  luid  bristle  at  tlie  apex. 
■  LiUiiiun  coRslstin);  tlrstijr,  of  an  elongated,  triangular  mentum.  iritli  tlio 
rtpex  tbiekened  in  ncinical  protuberance,  bearing  a  pair  cif  bristles  near  tho 
middle,  Biidnnolber  imir  upon  the  tliicliened  tip  :  secondly,  of  a  transverse 
pnlpiger,  bearing  small  Resliy  palpi  or  two  sub«qaa.l  jointd.  and  ita  anterior 
border  prolon^-il  between  Ilium  In  a  conical  projection ;  thirdly,  of  on 
elongated,  convex,  corneniis  lli;ata.  enlar$;cd  anteriorly,  with  straight 
borders  and  a  pair  or  bristles  naur  lUa  tip.  Behind  and  above  the  tucntum 
and  plainly  seen  through  the  transparent  tissues,  is  a  broadly  Irlan^lar, 
boruy  piece,  the  base  of  which  extenils  between  the  hinges  of  the  mandi- 
bles, and  the  apex  reaches  as  far  an  the  middle  of  the  ligula ;  upon  the 
upper  surface  oblique  grooves  on  eaoli  side  correspond  with  the  ridges 
tlpon  tlie  bneal  lolies  of  the  mandibles,  into  which  they  lock  when  the  man- 
dibles nre  cloved. ■ 

Thoracic  acguicnts  siigiitly  thicker  tinia  the  iibdumeu,  the  Srsi  lunger, 
tb»two  following  subequal  in  length. 

Abdoraan  cylindrical  or  slightly  depressed,  of  nine  segments,  the  Grst 
eight  aobequal,  trinsverse,  eiieh  with  a  few  long  bristles,  the  ninth  coniuil, 
scatteringly  covered  with  lung  bristles,  lormiimtlng  abruptly  in  two  minnte 
tuothed  appendages,  one  proceeding  from  tlie  dorsal  surfiicc,  and  arching 
dowuHanls,  the  other  from  the  ventral  surface,  curving  upwards,  and  re- 
sembling two  hands  with  partly  extended  fingers  having  ihe  palms 
turned  towards  each  other.  The  upper  and  longer  appendage  apiwars  to 
be  tubular  for  one-third  of  its  length  from  the  ba^e,  tho  remainder  is  con- 
o»ve  beneath,  and  terminates  lu  two  terminal  xnd  six  lateral  teeth,  iliri!Cied 
downwards,  their  bnses  forutlrig  longitudinal  ridgea  on  the  concave  under 
.  The  lower  appeudoj^ti  is  shorter,  mare  strongly  curved,  and  in  the 
«it«  direction,  concave  above,  expanded  into  a  palm  at  the  end,  with 
Lt  teeth  as  In  tho  preceding  i  the  concave   upper  surtiice  is  distinctly 

The  larva  lives  in  damp  situatlone,  in  the  soft,  crumbliug  wood  of  old 
•  MklogB,  which  have  become  entirely  disintegrated  nnd  colored  dark  red, 
Mbly  by  a  microscopic  ftingus.    A  number  of  larvie,  pupto,  and  iniagos 
^  e  [uund  togctlier  in  a  small  portion  of  sudi  a  log  on  Anguit  ITtb,  1874, 
iMIHtnil,  Hicbigau. 

s  Dr-  LieConle  has  placed  thin  Insect  in  Ihe  family  Lymcxylidie.  it  will 
I  Intenating  to  compare  its  larva  with  that  of  HyUratuii  InniihfU  Say, 
IS  of  which  Hre  before  me.     The  Urvm  of  Hj/lecirtui  were  lukcn 
n  cylindrical  Ijurrows  in  the  solid  wood  of  the  American  linden.     It 

Is  piece  and  lliamnnillbles,  tbo  forma  ami  relnllve  poi>luon'<  of  whli^b  are 
a  flic,  B  of  the  plii(«,  [litiUKli  v*ry  cnnKiilcuotn  In  ■lIXHH'tliiiia  utiilar  liio 
<  omitted  in  Dg.&ln  order  to  n void  obacarlngoverljrlne  parti. 


I 


lifts  a  cy  ;iil  Ixxly  of  Itrelve  acgmenLs  ;  u    globular   heaii,   wllli  two 

InrgH  oce  licli  ar(!,  Unwuvor,  ciiTered  by  Ihe  epidermis ;  Uic  first   thn- 

mcic  B  Is  entHrgod,  and  portly  cuvets  tha  head,  like  a  liood :  the 

three  C  i;  segnieiiCs  linnr  well -developed  Ic^  ;  und  the  alidouco  teraii- 

ontes  <□  A  long  tupering  style,  toothed  and  concave  na  the  upper  aurfdcc, 
and  turning  upwitrds  at  the  end  ;  the  sti^nitita  are  large  and  in  their  tuinnal 
imsillons,  one  pair  beneath,  on  the  Chorax,  and  eight  pairs  on  the  sides  of 
the  itl>d(imiiiii1  'ae],'nicnts. 

Tlio  antcnnffi  are  fourjiiintod,  exceod!n<;ly  minute  and  stoat,  and.  as  Id 
Mkramallhua.  hare  the  third  jolDE  lotted  beneath,  an  upical  spine,  and  oc- 

ipy  Blmilur  positiiina  on  the  anterior  angles  of  the  head :  the  niaxllltc  slsu 
^ive  the  lobe  divided  into  an  npper  and  lower  portion,  although  the  sepx- 
lation  is  not  very  distinct,  and  apiiears  under  tlie  lens  aa  a  luirniMiiis  line, 
the  spines  upon  the  lobe  are  slender  and  not  markedly  different  upon  Ilie 
two  iiortloiis.  The  labrura  and  labium  are  flCinit  and  thick,  but  do  not  pre- 
sent iniporlant  structural  difFerBncee  from  the  same  parts  In  VitrantuUhat. 
The  mancUblo*  are  simple  or  alijlitly  oolehed,  tlie  baaai  lobea  not  promi- 
nent, but  flncly  ridged,  and  closing  upon  a  triangular  corneoas  piece  which 
lies  above  the  menttiiu.  A.11  the  parts  of  the  month  in  Hyl»emtti*  are 
smaller,  stouter,  and  simpler  In  their  atnietural  delaUs  than  the  eorresiwnd- 
Ing  organs  in  Mieroinnllhv».  dltleivncoB  which  perhaps  have  some  relation 
to  the  harder  material  in  which  the  former  lives.  Notwiih^tanding  the 
striking  difference  in  their  external  forms,  the  important  structural  analo- 
gies lietween  the  antenme  and  mouth  parts,  seem  to  indicate  a  relationship 
between  tbeee  two  larval  forms, 

ExplanatioK  of  Plate  15. 

J/t'cri'jnaW/iu"  debilti  Lec-,  Imago,  central  figure. 

I.  "  "  "      Larva,  enlarged  I  wclve  limes- 

3. — Head  and  thoracic  segments,  lateral  view  ;  much  enlarged. 

3. — Term iual  segments,  showing  the  anal  appendages,  lateral  view. 

4. — Head  from  aliove,  very  much  enlarged. 

.1. — Head  from  below,  with  mandibles  omitted. 

G.— Itlght  maxilla,  seen  from  below. 

7. -Kight  antenna,  from  below. 

8. — Anal  appendages,  seen  from  below,  very  much  enlarged, 

0. — Corneous  triangular  piece  lying  above  the  mentum,  with  ihe  left 
mandible  thrown  back,  seen  from  above  ;  the  ridges  upon  the  under  sur- 
face of  the  mandible  are  indicated  by  dotted  lines. 

Note — For  the  sake  of  distinctness,  the  appendages  in  Hg.  3  are  drawn 
too  large  in  projiorlioii  to  the  segments.  The  pro()ortions  are  more  cor- 
rectly given  in  figs  1  and  8. 
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Plate  XV: 
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Micromalthus  debilis  Lee.  and   larva. 
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Index  of  Species  Described. 

Dyschirius  brevispinus 593    Hadrobregmus  linearis  Lee 612 

Badister  obtusus 594    Xyletinus  lugubris 612 

Bembidium  arcuatura 594  pubescens,  Texas 613 

versutum 594    Micromallhug  debilis 613 

Hydroporus  fuscatus,  Crotch.,.  595    Phymatodes  maculicollis 614 

laccophilinus 595    Typocerus  sparsus 614 

Suphis  semipunctatus 595    Ciilamys  cribripennis 614 

Laccophilus  pumilio,  Fla 596    Phyllotreta  robusta 614 

Gaurodytes  leptapsis 596    Choetocnema  rudis 615 

longulus 596    MyceU>chares  gracilis 615 

Hydrobius  feminalis 597  pubipennis,  Cal. . .  617 

castaneus,  Cal 597  laticoUis,  Penna. .  617 

cuspidatus,  Cal 597  aiialis 618 

Habrocerus  magniis 598  lugubris 618 

Agathidium  globatile 598  marginata 618 

parvuluin 598  longula 618 

Stapliylinus  cajsareus  (7(6(fdrA 598    Canifa  pallipennis 619 

Batrisus  simplex 598    Dircaea  fusca * 619 

Orthoperus  scutellaris 599    Uallomenus  serricornis 619 

suturalis,  Fla 599    Proctorus  armatus  Lee.  var 620 

elongatus,  Fla 599  decipiens  Lee 620 

Lathridius  opaculus 600    Orchesles  canus 620 

macuiatus 600  minutus 620 

duplicatus 601     Elleschus  bipunctatus,  Linn 621 

tenuicornis 601     Acalyptus  Carpini,  Ilbst 621 

laticoUis 601     Zy gobaris  subcalva 622 

Stephostethus  liratus 601  Pityophthorus  annectens,  Fla...  622 

Odontosphindus  denticoUis 601  consimilis 622 

Eurj'sphindus  hirtus 602  hirticeps 623 

Mycetophagus  californicus,  Cal .  604  pusio 623 

tenuifasciatus 604  opaculus 623 

confusus.  Col 605  plagiatus,  Lee....  623 

Diplocoelus  angusticollis 606  sparsus,  Lee 624 

Litargus  sp 606    Xyleborus  punctipennis 624 

Rhizophagus  brunneus 608    Xylocleptes  decipiens 624 

Pedilophorus  subcanus 609     Tomicus  balsameus,  N.  Y 625 

Paromal  us  teres     609    Micracis  opacicollis 625 

Hetwrins  Blancbardi,  Mass 609  asperulus 626 

^gialia  rufa 610    Scolytus  unispinosus,  Lee 626 

latispina,  Cal 611  rugulosus,  Raizeb 626 

spissipes 611     Choragus  Ilarrisii 626 

Phausis  inaccensa 61 1 
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nynir'a  SMlion  OH  Writ  Seetion,  ineladtii  in  a  Delailgd  .Ss'Ii'ore  •>/  the 
Itoeki  BeliBMn  tht  Lfi-er  ProiiucliTB  Goal  Menmnt  {Xllli.  and  th» 
Hark  SlaUtof  t/u  SeFamunlVJII')  inthtVieinttynflUnoea.  CUatoHCo.. 
Ptniwj/leania. 

Bt  H.  H.  Cbakcs. 
lliead  before  (A«  Amtriean  PhilotophUal  Booirty,  Man  3d,  1878. 
le  order  of  tbc  Coal  Kocka  of  the  secticm  wna  {tetcrmineil  bf  Hr.  C.  A. 
ournor,  by  a  snrvuy  made  neur  Reaovo,  in  187Q.     The  lower  part  ot 
)   >u.^  acclion  ia  taken  from  a  record   (kt^pt  by  Mr.  Jaa.  Darid)  of  a  well, 
drilled  for  oil  npar  Hyner  Sbttiun  ou  the  P.  &  K.  R,  R.    The  rcmaiuder  of 
lip  Beetion  is  supplied  by  9e»eiiil  inlcrmediatt'  sections  of  the  surface  es- 
lurea  between  Renovo  and  Hyner.    The  total  Ibickui'Bs  of  measures 
icribed  amounts  to  3460  feet,  grouped  as  follovfB  : 
wwer  Productive  Conl  Measures;  Bsndslone  shaio,  flra-claya,  etc., 

with  four  (4)  workable  beds  of  coal 212' 

isive  Sandstones,  parted  by  shale.  B.nd  thin  bedded  wndstones. 
The  saDdslDiiea  of  this  group  are  while  to  yellowish -gray  in 
color,  maasLve,  hard,  and  iHiarse  grained,  causing  prominent 
topofp^phical   futures.     The  whole  mass  in  all  of  its  fcatureB 

resombles  the  Conglomerate  (No.  SU) 245' 

enlsh-gray  tliln  bedded  Sandtttones,  generally  fine  graineil,  with 
some  brownish  mottled  sandstones,  and  some  micaceous  beds 
separated  by  softer  meoaures— slialea  atid  slates — with  an  occa- 
sional red  band 890' 

Greenish  );ray  Sandstones,  laminated  and  line  grained,  with  an  occa- 
sional band  of  red  sandstone,  and  a  large  percentage  of  micaceous 
beds  alternating  witli  red  and  olive-gray  siiales.     Red  is  very 

prominent  down  to  the  mouth  of  tlie  well 630' 

Red  ISandatone  and  shale  with  occasional  bauds  of  gray  sandstone 

and  shale  (Lower  CalskiU?; 706' 

Slates  and  Shales,  bluish   in  color,   with  some  sandy  bands  to  the 

bottom  of  the  well  (Chemung?) 1187' 

Total  thickness  of  rocks  described  in  section 346U' 

Detailed  Seetion. 

Concealed 15' 

Coal  0}  of  Mr.  Ashbumer's  provisiomtl  numbers 4' 

Concealed 02' 

Coal  (4j  (3  feet  2  inches  measured) 3' 

Fire-clay  with   "kidney  ore." 10' 

Shale  and  Shaly  S.  8 15' 

8.  S..  coarsi!  grained 28' 

Concealed 4' 

CoaUS) 4' 

Concealed 26' 

8.  S..  gray 10' 

C<ial  (2)  (3  feet  2  inches  uiciifiured) 3' 

812' 
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8.  S.,  gray,  hard,  *'  upper  part  S.  S.,  lower  part  shale. " 33' 

Coal  (1) 1' 

Conglomerate 25' 

Concealed.     Mr.  Ashburner  states  that  some  red  shale  has  l)een 

found  here 41' 

8.  8.  hard,  gray,  coarse  grained 25' 

8.  8.  white  and  gray,  thin  bedded,  with  some  shale 40' 

8.  8.  hard,  very  dark  gray 20' 

Concealed 25' 

8.  8.  coarse  and  loose  grained,  gray 35' 

245' 

Concealed — trace  of  red 65' 

8.  8.  hard,  thin  bedded,  grayisli  steel  color 25' 

8.  8.  brownish,  fine  grained  ;  micaceous,  with  shale  and  traces  of 

red  ;  poorly  exposed 50' 

8.  8.  fine  grained  greenish-gray 20' 

8.  8.  very  fine  grained  and  thin  bedded,  gray 20' 

8ha]es,  with   shaly  micaceous  brownish  sands — poorly  exposed — 

traces  of  red 45' 

8.  8.  mottled,    browish,  micaceous  and  flaggy,  in   two    members 

parted  by  shale 75' 

8hale  ;  with  some  fine  grained  greenish-gray  8.  S 90' 

890' 

8.  8.  and  Shale,  red  and  olive,  fine  grained  and  micaceous 20' 

8.  8.  greenish -gray,  with  shale 70' 

8.  8.  fine  grained  red  and  gray  alternating  with  shale 175' 

8.  8.  red,  with  a  little  gray  inter!>edded 25' 

8.  8.  greenish-gray 15' 

8.  8.  red 20' 

Concealed 35' 

8.  8.  greenish- gray,  hard,  with  some  red  bands 30' 

Concealed    20' 

8hale  and  8.  S.  red 10' 

Concealed 10' 

8.  8.  fine  grained  greenish-gray 10' 

Concealed 20' 

8.  8.  fine  grained  greenish-gray 10' 

Concealed 10' 

8.  8.  red,  mostly  fine  grained  and  shaly 30' 

Concealed 30' 

8.  8.  hard,  dark  gray  mottled  with  brown 5' 

Concealed 25' 

8hale  and  8.  8.  red 80' 

Concealed  to  mouth  of  well 80' 


"  Btono  nnd  wash ; "  Drift  (locnl)  ijtoo-r  oj 
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Shale  and  S.  S.  allemaling,  bi 

S,  S,  fliu-  ami  wliite 25' 

Sliilf  ;  lilue 3S' 

8.  H.  ami  Miic  sliile  alternating 96' 

S.  S.  wl.ilL- 6' 

S.  S.  blue,  VL'iy  hard 5.V 

9.  S,  ami  Sli;ilc.  Iilue  and  very  hard 93' 

S.  S.  an,l  Shall' ;  blue 30' 

S,  S.  Iiniwn  and  while,  ml  and  gut S' 

S.  S.  >l:irk  blue,  wiili  shale 16.V 

S.  S.  dark  blue,  with  while  sand  shells W 

M:iM.l  sliiili,  siifl  and  blue SJ' 

>viih  brown  uud  l>lack  sand  sliells 


■,  .rith  oil*. . 
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SynopBU  of  the  Fishes  of  the  Peruvian  Amazon,  obtained  by  Professar  Orton 

during  his  Expeditions  of  1873  and  1877. 

By  E.  D.  Copk. 

(Read  before  the  American  Philosophical  Society ,  May  Vlth,  1878.) 

The  present  paper  consists  of  a  catalogue  of  one  hundred  and  twenty 
species  of  fishes  which  were  obtained  by  the  late  Professor  James  Orton, 
from  the  head  streams  of  the  Amazon.  The  localities  from  which  the 
specimens  were  derived,  are  the  following  :  Cuzco,  on  the  Urubamba  near 
the  head  of  the  Ucayale  ;  Moyabamba  and  Balsa  Puerto  on  or  near  the 
lower  course  of  the  Huallaga  ;  Nauta  on  the  Maranon  at  the  mouth  of  the 
Ucayale,  and  Pebas  below  the  mouth  of  the  Napo.  The  larger  part  of 
the  collections  of  1873  came  from  Nauta,  while  those  of  1877  were  partly 
obtained  near  Pebas.  The  specimens  from  the  Urubamba  are  the  only 
ones  taken  at  a  great  elevation,  that  of  11,000  feet.  A  recapitulation  will 
be  given  at  the  close  of  the  Catalogue.  The  collections  contain  numer- 
ous species  previously  known,  as  well  as  a  number  of  interesting  novelties. 

HOLOSTOMI. 

STMBRANCHIDi«. 

1.  Symbranchus  m armor atus  Bloch. 
Coll.  1873. 

NEMATOGNATHI. 

H  YPOPHTH  ALMID^. 

2.  IIypophthalmus  edentatus  Spix. 
Coll.  1873. 

3.  Hypophthalmus  perporosus,  sp.  nov. 

Established  on  a  rather  large  specimen  in  good  preservation.     Radii ;  D. 
I.  6  ;  A.  67  ;  Y.  I.  5.  The  dorsal  fin  is  small,  and  is  situated  35  mm.  nearer 
the  end  of  the  muzzle  than  the  base  of  the  superior  fulcra  of  the  caudal 
fin  ;  it  originates  above  the  seventh  ray  of  the  anal  fin.     The  extremities  of 
the  ventrals  do  not  extend  beyond  those  of  the  pectorals.    The  spine  of  the 
lattt^r  is  very  weak,  although  longer  than  that  of  the  dorsal,  and  is  one- 
third  the  length  of  the  head.    The  head  enters  the  length  minus  the  caudal 
fin  four  and  one-seventh  times,  and  is  Just  equal  to  the  depth  of  the  body 
at  the  anterior  part  of  the  anal  fin.  The  eye  is  one- thirteenth  the  length  of 
the  head,  and  one-sixth  the  length  of  that  part  of  the  head  anterior  to  it 
The  fissure  continued  from  the  canthus  oris  extends  to  below  its  center. 
One  eye  is  a  little  more  elevated  than  the  other,  the  one  bftving  eooie  la* 
ferior  range,  the  other  none.    The  maxillary  barbels  oommeiuii 
the  angle  of  the  mouth  than  to  the  base  of  the  poeterk 
extend  to  a  little  beyond  the  base  of  the  Tentral 
are  on  nearly  a  transverse  lin%  and  are  braai 

PBGC.  amer.  PHnxM.  sfic.  xm.  101*  ^ 


I 


Coi'cJ  674  fMfty  t7, 

art!  8uli-ef)Uul  in  bnirUi.  and  wlitn  exlemled  rench  nearly  lo  tlic  opcrculnr 
borili-r.  A  petulinrity  of  this  species,  which  I  do  not  find  in  Ihe  IT.  tientii- 
(ti«.  is  the  porosity  of  ttie  sliin.  A  aeries  of  pores  exienda  along  e»cli 
border  of  ench  myocomma,  forming  double  rows,  exiGiiding  from  llie  donal 
to  the  ventral  line  8  mm.  apart.  Tlie  pores  in  each  row  are  fttun  one  lo 
two  inilllmctera  apart. 

Tbc  general  color  of  this  Epeci(»  is  silvery,  with  IIib  liead  and  donskl 
region  lead  colored.  TmHllcnglh  M..  .500  ;  of  h«ul  .108;  to  the  line  of  the 
baseofthennal  .ISO;  tolmsu  of  aiudul  tin  ,4»5 

Probably  from  Naula. 

4.  BOBUBiM  LIMA  Bl.,  Schn. 

Coll.  1873-77. 
B,  PLATrsTOMA  FA80IATDM  Linn.     From  Sauta,  coll,  1873, 
I  And  the  anal  ruye  of  tha  specimen  to  count  II-Oi  Dr.  GQnUier  jjives  14. 

B,    IIUMISOBUBIMPLATIRIITITCKCSCIIV.    Vikl. 

Coll,  1817, 

7.  FUKACTOC  EPS  ALUS    SEULIOPTERTIS  ScllU, 

Coll.  1877. 

8.  PaEUDOKBAKDiA  PisciTRis  Cope,  Procctd,  Amt-r.  Philoa.  S<h^..  IS7II, 

I>.  560. 
Coll.  1877. 

9.  PiMELOHua  HUMiLis  Otlir..  Catal.  Fislies.  Brit.  Mas.  v  129, 

A  siwcimen  of  iilwut  tlie  size  of  those  described  by  Dr.  Otinthcr  agrees 
with  tlieni  very  closely  in  all  important  res|>ec's.  Tliere  are  siinie  difter- 
ences,  however,  wliicli  aliould  be  noted,  e9[>ecially  since  the  typical  specj. 
mens  arc  said  to  have  come  from  Venezuela.  Tn  the  latter  the  distance 
between  (he  dorsal  tins  is  said  to  eqnal  two-tliirds  the  length  of  tbe  adi. 
|>ose  tin  :  in  my  a|)ecimcn  this  a|Niee  equals  two.flfths  the  length  of  the  adt- 
|mai^  The  diameter  of  the  eye  in  the  former  is  described  as  one. half  the 
width  of  tlie  interorbital  apace  ;  in  llic  Peruvian  specimen,  the  diameter  of 
the  eye  is  a  little  mure  titan  one. third  ttie  same  dimension.  There  is  a 
dark  cloud  at  the  base  of  the  rayed  dorsal  Itn,  whose  superior  border  ia 
abruptly  ctiniraBted  wilh  the  jialer  color  above  it.  Tbe  anterior  part  of 
caudal  region  is  a  little  more  elevated  than  the  dorsal  region. 

From  Uioja,  near  Itloyaliantba,  coll.  of  1873. 

10.  PiMELDDUS  UATHVUKUS,    Sp.  HOV. 

Headcuveredwlththlniikin,  and  not  granular,  but  somewhat  ridged  alxive. 
8u|>raoc<-ipltal  process  long  and  narrow,  not  reaching  the  basal  bone  of  the 
dorsal  spine;  adipose  fin  contained  4,3  times  in  the  length  minus  the  caudal 
fln.  The  caudal  portion  of  the  tisli  ia  considerably  deeper  than  the  abdomi- 
nal, cnlering  llic  length  (less  the  caudal  Hn)  six  and  three-tenth  times. 
Tbe  head  |io  ihe  'iperculnr  border)  entera  the  same  three  and  onehalf 
times ;  it  is  tliil  and  rather  elongate,  and  the  mandible  projects  beyond  the 
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preraaxillary  border.  The  eye's  diameter  is  just  half  the  intcrorbital 
width.  The  maxillary  barbels  exceed  the  length  of  the  fish;  and  the  |>08- 
tcrior  mandibulars  reach  to  a  point  below  the  middle  of  the  dorsal  fin. 

Radial  formula  ;  D.  I.  6  ;  A.  9.  DorsjU  spine  very  slender,  smooth,  and 
not  so  long  as  the  pectoral  spine.  The  latter  is  as  long  as  ttom  the  ]>ro- 
maxillary  border  to  the  middle  of  the  orbit :  it  is  finely  serrate  on  both  edges. 
Operculum  roughened  with  radiating  lines  ;  supraocciptal  process  six  tlmcjs 
as  long  as  wide.  Total  length  M.  .070,  interorbital  width  .007  ;  length  of 
base  of  rayed  dorsal  .008.     Color  uniform  plumbeous. 

Collection  of  1877  ;  two  specimens. 

11.    PiMELODUS   OPHTHALMICUS,  sp.  UOV. 

Head  covered  with  a  thin  skin  above  which  is  involved  in  osseous  wrin* 
kles  on  the  }K)st  frontal  region.  Supraoccipital  process  four  times  as  long 
as  wide,  reaching  the  basal  bone  of  the  dorsal  spine.  Length  of  iulii>oHO 
fin  contained  2.8  times  in  the  length  minus  the  caudal  fin.  Form  (juito 
slender  ;  the  greatest  depth  (which  is  at  the  middle  of  the  dorsal  fin) 
entering  the  length  (minus  the  caudal)  6.5  times.  The  length  of  the;  head 
enters  the  same  4.75  times.  The  maxillary  barbels  reach  to  the;  middle  of 
the  anal  fin,  and  the  posterior  mentals  to  the  middle  of  the  pectoral  fin. 

The  eye  is  large,  entering  the  length  of  the  head  three  and  threeeighth 
times,  and  exceeding  the  interorbital  width  by  2  mm.  The  upper  lip  pro* 
jects  a  little  beyond  the  lower.  The  two  dorsal  fins  are  Be|Hirated  by  a 
space  about  equal  to  three  fourths  the  base  of  the  anterior  fin.  The  latter 
is  higher  than  the  depth  of  the  body,  and  nearly  equal  to  the  length  of  the 
head  ;  the  spine  is  slender,  and  finely  dentate  on  both  edges.  The  pi'Ctoral 
spine  is  finely  serrate  on  Ixjth  edges  and  is  nearly  five  sevenths  the  length 
of  the  head.  Radial  formula  ;  D.I.  C  ;  A.  13  ;  V.  6  ;  P.  1.  8.  Humeral  pro- 
cess extending  to  middle  of  pectoral  spines,  striate  grcK)ved.  Axillary  i»or« 
present.  Color  brown  lea^l-color ;  top  of  hetu]  bla^;kiHh  ;  dorsal  fin  brown 
at  liase,  then  clear,  then  blackish.     Total  length  M.  .145. 

Coll.  of  1873. 

This  si)ecies  belongs  to  the  group  with  Pimelodun  eriaUitun,  P.  f.lonf/fUn»f 
P.  agamzii,  P.  iren$eUi,  etc.  It  appffarst/*  a[Jprrm^;h  rmmi  nearly  the  firwt 
named,  but  that  fish  has,  acrording  t'»  the  descriptionM,  fift<^;n  anal  raypi, 
and  the  mental  barlKils  extend  l>eyond  the  extremity  of  the  fH;rri/>ral  fSun. 
Gunther  als^>  states  that  \\a  dorsal  fin  is  nearly  t  wir*^;  aa  high  am  long,  whirrli 
is  not  the  cas'  in  my  specimen,  and  the  dorsal  spine  is  not  ma  long  in  fh^ 
latter,  lieing  only  three  f«r/iinh»  as  long  as  the  h^«/l  instil  of  equal  t/» 
it.  The  Pit/ulod*M  cyanoHigm/i  ( Rhamdia  ryftnontigrmi  Cope,  Vr(H'A:**A. 
Amer.  Philo».  Srjc.  1870,  p.  .V50  is  an  aWxcA  spede*  ;  but  it  hiw  a  tAu/tUif 
adipose  fin,  which  enters  the  leniTth  three  and  one  fmirth  tim^.  and  whW:h 
is  separated  from  the  rayed  ^torsal  by  a  .«ipa/:#r  erpial  Xo  the  l«mglh  of  Xhn 
latter.  Its  maxillary  \piT\rfA^  are  al.v>  kmger,  extending  to  l>i/r  f.w\  of  lb#; 
adipose  fin. 

12.  PiMELOHHTft  KCTfjjsivn  Cnv,  Val. 
ColL  18r73-l>C7. 
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16.  ElTASKJ 

A  single apecimeii  or  tbiBB|)i:cii!B  compared  withllirBeof  tlia  B.  iwehalh, 
exhibits  the  Mlowing  differential  chHmcterB :  With  Ibc  head  rtud  ubduincn 
nf  alMiut  the  same  longib.  the  caudal  region  is  only  two-thirds  ttalon;; 
hence  the  anal  fiu  \»  shorter,  and  ia  supported  by  fewer  mye.  The  dorsnl 
Bpioo  is  materinlly  longer  and  elronger.  The  bead  is  much  wider  Iban  In 
A  E.  niifhitlU  of  the  same  totnl  lengtb.  The  leetb  nre  much  more  nonipr- 
0D9.  forming  wide  bands  oa  the  dentarles,  and  a  well-deTlucd  prcmaxlll»ry 
band.  The  Immenil  process  is  naked  ;  in  E.  miehalU  it  is  cuvcrcd  by  n 
son  skin. 

Tlio  depth  nt  the  first  anal  ray  !s  une-aixth  tlic  length  lusa  the  inndnl  (In. 
The  length  of  the  head  enters  the  same  4.3  times.  The  length  of  Iho  vjt 
cnten  the  bead  three  times,  and  the  interorbital  width,  one  and  iwo-tbini 
limw.  The  dors&l  spine  is  ireakly  serrate  behind,  smooth  in  fronL  The 
pectoml  spine  is  strongty  serntte  liebind,  and  is  smooth  in  front ;  IT  is  about 
as  long  as  the  hcitd,  and  one  ([iiarier  longer  than  the  dorsal  spine,  Itadil 
D.  1.7  ;  C.  +  n  4  ;  A.  37  ;  V.  U,  the  first  ray  enlarged  ;  P.  I.  12.  The 
inner  raya  of  the  ventral  fins  adhere  to  Ihe  integument  of  the  Abdomen,  but 
not  to  llioae  of  the  opposite  tin.  The  venlnls  are  wider  than  the  (lectorals 
and  nearly  reach  ihe  anul  lin  ;  the  pectoral  spines  do  not  reach  the  base  of 
the  ventrals.  The  humeral  process  is  smooth,  and  reaches  the  end  at  the 
basal  fourth  of  the  spine.  The  maxillary  barbels  reach  nearly  to  the  ex. 
trcmity  of  the  ]iectorul  spine,  while  the  anterior  mentals  reach  to  the  base 
of  the  same. 

Total  length.  M.  .145  ;  of  head  .025  ;  do.  In  base  of  anal  fin  .070;  of  base 
of  anal  fiu  .040.  IjCad -colored,  sides  of  ulidomen  silvery  ;  base  of  caudal 
fin  blackish,  the  color  extending  into  the  superior  and  longer  lolic, 

17.  AUCHENIPTEKUS  DREVIBARDIS,  Sp.   UOV. 

Form  robust ;  length  of  head  entering  l«lal.  without  caudal  liu.  a  little 
over  four  times;  the  depth  of  the  body  at  the  ventral  fins  entering  the  same 
five  times.  Head  above  coarsely  granular,  frontal  fontanelle  reducetl  to  a 
6mall  round  hole.  Mandible  projecting  a  little.  Anterior  mental  barbel 
as  long  as  three  dianiclers  of  the  eye  ;  the  posterior  not  reaching  the  line 
ol  the  posterior  border  of  the  operculum.  Maxillary  barbel  reaching  to  the 
middle  of  the  pectoral  spiiie.  Diameter  of  eye  less  than  one  sixth  the  in- 
terorbital width.  Humeral  process  half  as  long  as  pectoral  spine.  Lateral 
postemporal  iirocess  decurved  so  as  t*)  be  ne;i!ly  iu  contact  with  the  middle 
of  the  humeral  process. 

Radial  formula  :  D.  I.  5  ;  P.  I.  0 ;  V.  7 ;  A.  22-8.    Dorsal  spine  very  ro- 
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j  hlial.  i|pflticitla(«d  In  front. :  pectoral  Hpiues  twice  as  long,  equaling  (axinl) 
llpngtb  of  lieiid,  mljuat,  and  sermlc  on  l«Hi  eilges.     Tlieir  extremities  es- 
I  twiJ  beliiad  tlic  line  of  the  Inst  dnrsa)  my,  but  do  not  Teach  the  origin  or 
I  tbo  veoLDil  Hd.    Cuudiil  On  iruncnio  tritli  a  Hiighl  iibUqulty  inwards  and 
lownwarde.     Total  length  M.  .280  ;  of  dorsal  spine  .US3  ;  of  pectoral  fin 
i.  Color  atMve  bluckiali,  beiow  brown  ;  lower  pan  of  sides,  cliiufly  be- 
ll pactum]  flu  with  dark  apois  on  the  lirown  ground. 
This  robuat  epecies  is  related  to  eucli  oa  tbu  A.  ubimrui  Oilir,,  but  dif- 
f  furs  from  Iliem  in  the  short  bcnrds,  fewer  fln  mys  nnd  other  clmrnctera, 
Uoll,  ia77. 

\    18.    ACCURNlPTEItUH   ISACAHTHUa,  sp.  DOV. 

Head  mlber  wide,  not  sltntpty   slielviiifC  at  the  allies  posloriorly,   and 

I  fluely  rugose  above!,  without  a  dermal  layer,  so  that  the  aegmentallon  of 

I'llie  bones   is  distinctly  visible.     Its  length  enters  the  total  (less   inudal 

I4dI   four  times;  which  Is  an  expression  of  the  robuat   form  of  tbe  llsh. 

y  The  b04ly  Is  highest  at  tlio  fioDt  of  tlia  anal  fin.     Kadii  D.  I.  r> ;  A.  S3 ; 

Dorsnl  )ind  pefHoral  spines  of  ei^ual   length  and  a  Hitle   ebortur 

I  'tbnn  the  lungth  of  llie  head,  both  semtto  on  both   edges,  the  duital  much 

e  more   finely.     Eye  olmcure;   operclilum   eovered   with   smooth   skin. 

[•Anterior  mental  barliels  abjiut  equal  lo  diameter  of  orbit ;  mtixilliiry 

Iterbcla  reaching  end  of  peetoml  spine.     Mandililc  projecting  a  little  b«. 

■  'fond  preiiiaKiilary.     Humeral  process  reachini;  beyond  the  middle  of  iIil- 

;  ipMtoml  spine,  its  surface  cotvraely  atriale,  the  striiE  nodular.     No  tbomcle 

dermo-OMiflcation.   Anal  Hn  wllh  nearly  stmight  fVee  border.    Total  leiiglh 

.06.1 ;  of  head  alwvc  .025  ;  of  dorsal  spine  .Ol'l ;  Intcrorliitnl  witllh  .ClI. 

,  Uniform  lead  color  ;  doraal  fin  with  a  black  spot  above. 

Tbts  species  is  much  smaller  than  the  lust,  and  very  dlflercut  lu  many 
ftinspeds,  althuugU  it  agrves  witli  it  in  the  rugosity  of  the  bond.  It  has, 
■Ihtwever,  a  large  fl)ntnnclle  o[>cn  in  front,  while  that  of  tUu  A.  l/itvibarbit  is 
pvery  smnll.  and  completely  cnciosi'd. 

Two  specimens  ;  Coll.  1877. 
1^10.  0RiiTHOHOCHi.L'a  iiE<KELii  Filippi. 

Coll.  Ifi77. 
^'SD    EpArrKBDs  disfimirub,  gen.  et  sp.  nov. 

'.  Gen.  Qroup  Doritdimt  of  Guntber.  with  iinierior  di^rsnl  tin  hi 
B4hiDt  of  the  Teulrals,  and  gill  membi-ant-s  confluent  with  that  of  Ibe  lliriiat. 
'oni1i|>oae  iId  :  soft  portion  of  dorsal  rtidiniental.  Six  barlwis';  teeth  want- 
g  liom  Jaws  and  |ialale.  Dorsal  and  pectoml  spines  present ;  ventml  flns 
iflited  to  each  other  and  to  the  middle  line  of  the  belly.  Anal  fln  long. 
Qttincl  from  the  caudal. 

new  genus  is  related  to  £u(infiinu>,  but  is  distinguished  by  threo 
rs,  viz  :  (I)  absence  of  adipose  tia  \  (3)  absence  of  teeth,  and  (3) 
idiinuntal  soft  part  ul  first  dorsal  Iln.  The  rudimenlal  diameter  of  the 
Mtb  In  Suanrmm  nurhali*  ofTen)  an  approximation  to  the  edentulous  I'uo- 
n  of  Epiipltrwi. 


jioj  i:, 


Char.  Specif.  The  ]>ro|>i>rticni8  ure  elougalL-  and  the  lit'iul  is  shod,  eowt- 
lug  the  length  Icfls  the  cuiiilal  fin  six  limes.  The  ausi  fin  U  1')ng.  etunil 
ing  fur  Ibrward,  and  the  grcalt^st  depth  of  the  flah  !h  at  itn  iuit«rlur  |«in 
This  IB  a  lillle  more  than  one-Unh  the  length  (less  the  c&ikIbI  fln).  TIk 
head  is  narrow,  and  liseg  rather  eteeply  to  the  base  or  th«  durwl  S|>in' 
without  interruption.  The  su preoccipital  process  is  mtlicr  wide,  und  ivn- 
liBuous  with  the  basal  bone  or  the  dorsitl  spine.  The  iaitur  isblfiiresieiiid 
Bends  a  process  outwards  and  backwards  behind  theboseof  Uicspmr.  Tk 
fruDial  funlanelle  is  long,  and  the  head  in  covered  wHIi  siuooib  skin,  Tbc 
e;e  is  large  and  without  free  dermal  border :  lis  diameter  entere  Uu  \«ap,\t 
of  the  hetultotheo^.  id  one-third  liniM,  and  the  into 

orbital  width  one  The  superctUiiry  luid  prclnraul 

borders  are  pron  m  acnte  angle.     The  supra»rrap 

llal  region  is  nol  a  steep  roof. 

Radii  D.  r  i  i ;  P.  I.  13.     The  dorsal  npini'  i» 

slender  and  nesi  .     It  Is  directisd  somcwhst  fnr- 

wards  atid  m  ei  .lurd  flu  is  notched  tolutlf  lt§<ic{Hli, 

and  is  rather  siuaii.  ram  „.c  It    le.  itnd  are   united  hy  tlie  i'tnlx: 

length  of  their  in  na,  or  firat  ray  of  cacb,  is  larger  tlun 

the  others,  and  [L.  ,  u     a  the  first  anal  mj.     The  clotrj 

pectond  spine  bartij  mi  ...^  le  venim)  -,  it  isset  wilhreoitrHl 

teeth  behind,  hut  is  smoi:       ..  hudI.  boCI  patt  of  the  fin  is  contniciol 

and  is  mucli  smaller  than  mat  of  the  vcniml  Hn.  Tlie  humeral  ptoats  (• 
short  and  smooth  and  Is  coyered  hy  a  smooth  akin  ;  the  [luiitL'oruCDiil  pni- 
cesses  are  rather  long  and  are  very  acute  at  the  aixix. 

The  maxillary  barbels  continue  fh>m  the  exireniiiy  of  the  i<iu);  iiiail1liiri> 
bone  to  the  middle  of  the  pectoral  spine ;  the  antcrfor  Ter.trals.  which  are 
verj-  Utile  In  advance  of  the  {xistcrior  ventnils,  reacii  the  Imse  uf  the  same. 
The  eyes  have  nearly  asmiicb  inferior  as  suiierlor  range,  and  the  mouth  dues 
not  exicml  beyoml  their  anierior  angle.    Lips  <'qual. 

Color  in  spirits  light  hrown.  the  dorsal  region  blackish.  A  blacli  spiii  in 
the  middle  of  each  hrtie  of  the  tail.  Total  length  M,  .IW;  length  of  hrail 
.011)  \  to  the  bo-'e  of  anal  tin  .040  ;  of  anal  riu  Ml.  Width  between  turn's 
of  |>ecloral  si)ines  .010. 

Two  siH'cimens  from  the  colleclioti  of  lB7a. 
31.   CETOPSIS  CASDIHA  Agass. 


s  Co[>e,  Proceed.  Academy  Pliilada.   Scpk'ni- 
her  Wii.  ]).  i:t4.     Hhinodnran  leffeaitu«  Steindiichner.  SltKung-ihericlue 
AkiLileiiiii'  Wiss.  Wieii,  tHT-l ;  rend  January,  puhlisliud  I  PI.  III. 
Fr.)ni  Niiula,  Coll.  ltl7;J. 
23,   l(HiNOt>oiiAS  NiOEU  Valcne. 

Coll.  1ST«.     Xauta. 
24-  Zatiiorax  NAVTicrs  Cojie,  Pnived.  Acnil.  Phila.  1874.  p.  l:«. 
FriHii  Naul,-.. 
In  some  specimens  of  this  species  the  adi)>ose  dorsal  fin  is   wanting. 


1878.]  i>«  J  LCope. 

though  generally  present.  The  naked  inferior  surface  of  the  scapular  arch 
distinguishes  this  genus  from  Doras,  and  I  now  think  that  the  peculiar 
form  of  the  prefrontal  bone  has  a  similai*  value.  The  supenor  and  anterior 
borders  of  the  latter  are  free  and  pectinate  as  in  Physopyxis, 

The  Dorcts  pertinifrons  m.  presents  the  same  character,  but  the  scapu- 
lar arch  is  covered  below  by  thick  skin  as  in  Doras.  I  therefore  regard  it 
as  representing  a  genus  between  the  latter  and  Zathorax,  which  may  be 
called  Agamyxis.     Doras  grypus  m.  belongs  to  Doras, 

35.  Hypoptopoma  bilobatuh  Cope,  Proceed  Amer.  Philos.  Soc.  1870,  p. 
566. 
Coll.  of  1873. 

26.  Hypoptopoma  gulare,  »p.  nov. 

This  species  is  more  robust  thi^n  the  H.  bilobntum,  and  differs  in  various 
respects.  There  are  but  21  shields  crossed  by  the  middle  line  of  the  side 
instead  of  25  ;  the  space  between  the  sub-orbital  bones  and  the  clavicle  is 
tilled  with  an  osseous  shield  wanting  in  H.  bUobatum,  and  there  is  no  me- 
dian series  of  abdominal  scuta.  As  compared  with  the  H.  thoracatum 
Giinth,  this  fish  exhibits  similar  proportions,  having  the  head  wider  in 
proportion  to  the  length  than  in  H.  bilobatum  But  the  scuta  of  the  throat 
and  thorax  in  H.  thoracatum  are  as  in  H.  bilobatum,  as  well  as  the  number 
of  scuta  crossing  the  lateral  line.  The  caudal  fin  has  the  lobes  sub  equal  as 
in  JI.  bilobatum. 

Riidii  D.  I.  7  ;  A.  I.  5 ;  V.  I.  5 ;  P.  I.  6.  Pectoral  spine  reach- 
ing end  of  ventral  spine  ;  dorsal  spine  not  branched  at  extremity,  rather 
stout,  nearly  as  long  as  the  pectoral,  its  base  4  mm.  nearer  end  of  muzzle 
than  biise  of  caudal  fin.  Head  very  fiat,  quite  wide,  its  width  behind  orbits 
about  one -fourth  the  length  to  the  base  of  the  caudal  fin  ;  its  length  to  the 
8U|>erior  angle  of  the  gill  opening,  3.8  times  into  the  same.  The  spine  sup- 
porting the  adipose  fin,  stands  on  the  anterior  border  of  the  fourth  dorso- 
lateral scute  counting  from  the  bi\se  of  the  first  superior  caudal  fulcrum. 
Some  scuta  between  this  point  and  the  last  dorsal  ray.  Each  border  of  the 
muzzle  supix)rts  a  wide  band  of  segments,  within  which  a  narrower  band 
of  segments  bounds  the  median  wedge-shaped  area  on  each  side.  Inferior 
border  of  end  of  muzzle  prickly  ;  eye  with  some  inferior  range.  Scuta  of 
head  above,  and  those  below  as  far  as  vent,  finely  granular;  the  others 
smooth.  Color  olive  brown,  each  scute  of  the  body,  and  the  three  nuchal 
ones  with  a  pah?  border  within  the  edge.  Caudal  with  the  rays  brown, 
except  a  wide  margin,  and  a  vertical  line  beyond  base,  which  are  pale.  The 
dorsal  fin  is  deep  brown  at  the  base,  and  has  some  dark  spots  on  its  middle. 
Length  M.  .105  ;  to  base  of  pectoral  fin  .028  ;  to  base  of  aflal  .052  ;  eleva- 
tion of  dorsal  spine  .021. 

Coll.  of  1877. 

27.  Ch.«nothokax  bicarinatus.    Gen   et  sp.  nov. 

Char.  Gen.  Callichthyiform  fishes  with  osseous  dorsal  and  pectoral 
spines,  a  produced  occipital  shield,  and  9-11  soft  rays  in  the  dorsal  fin. 


The  conitMiid  stiiclds  lire  lateral,  und  ilo  d 


r  tbc  nliduiiiiotvlfaoncli: 


This  gi^nus  ia  similar  M  Qailrodtn-mui  m.  excepliug  in  llio  iDcrnHcil 
number  of  doraiil  radii.  In  which  it  la  identical  with  Brarhii.  It  mijilil  bi' 
citlkd  SrochU  without  oorauuid  lireiut  shield.  A.  synopsi«  of  the  Hpedu  <>l 
this  grouti  is  given  below. 

Char.  Spteif.  Radii :  D.  I.  11  :  A.  II.  8 ;  V.  fl ;  P.  I.  7.  Tlwdonsl 
nnd  iwcloral  spines  Hru  of  sub-equal  lengtb  and  semte  behind  osi\y  :  llwii 
length  equals  the  distance  ftuui  the  pupil  of  the  eye  to  the  ond  uf  Ihc  mm 
The  profile  la  rather  steep ;  the  head  ia  compressed,  luicl  Ui«  id 


is  jiroduccd.    TL^ 

length  of  the  heitd 

orbital  Hpiicc  met 

between  the  si" 

twenty  three  ve 

cuudal  fin  ;  no  ai 

nearly  smooth  bd 

tusc  keel  on  each  . 

erod  with  soft  skir  ■■■■■i  y 

lip  broadly  reve 

ossilinition  exten =, ., 

the  end  of  the  mozzle 

head  darker ;  fins  immoculaiv. 


little  more  thnn  onc-riinnh  thr 

r  the  muzzle,  and  h&lf  Ihv  inl'ir' 

There  are  twnazygoiubuna 

e  flrst  dorsal  spine.     Tbwc  \f 

pra-temporal,  and  the  ImaeurUic 

iita.   The  posicoruMiid  pt*in  ire 

downwards  so  na  to  farm  id  nb 

.     u„y>AoT  bridge  of  scApiilar  arch  cn'- 

ird  neiti  ly  attaining  gill  flaMire  ;  iaf«n^ 

hurl  barbel  ou  each  side.    t*M 

ncu  til  tlie  maxillary  ;  half  w»ir  ia 

L.-^iiij;  iiares.    Color  olivsMmus;  i<>i>(^ 

^ngtb  M.  .im  \  of  bead  .014  ;  du.  tu  hwa 


of  ventral  Hq  (axial)  .tti'i:  lo  base  of  anal  .Oai.  LunglbofdnrMi  apian  .011. 

Coll.  1677. 

A  second  species  of  thin  geniu  i«  the  'J.  ttmiftitatiu  {CoryAarai  Cop*. 
1878).     Thfi  spedee  and  genera  of  this  group  are  Ihp  following  : 

BltOCniK  Co|h;,  Proc.  Ac.  Nut.  Sci.  Pliila.  IH71.     Conicoid  shields  raver- 
ing  the  broiist ;  dorsal  soft  rays  0-11.     The  CMiehtkys  tai<-ih  Cast,  prob- 
ably belongs  to  this  genus. 
/?.  ear-ittits  Copf,  li>c.  cit.  187'i,  p.  277. 

B.  lUpterm  Coiw,  loc.  cit.  1873.  p.  TiH. 

Uiij^NUTHOitAX  Cope,  supra,  Coraci)id  shield  ni)t  enclosing  the  lirtssi 
and  belly  ;  dorsal  soft  rays  0-11. 

C.  bienrinat'ii  Cope,  supra. 

C.  MmiAi-ttlaUi'  Coiie,  Proceed.  Aca.l.  Pliila.  1872.  p.  2H0. 

This  s|>ccics  dilFers  from  the  (J.  bicirinnOu  in  Ilie  horizonlully  exleiiiled 
coriicoid  shields,  the  gryatcr  di'volopnient  of  the  (iicial  ossiScntion,  Ibc 
shorter  muiutlu,  larger  eye,  and  greater  relative  thickness  of  the  head. 

COKriWHAS  lAuxp.  Itleeker ;  Ilnplinomti  Sws.     Coracoid  shields  enclos- 
ing ventnil  region ;  dorsal  solY  rays  (1-7. 
O.  jmaHiilitf  Lac.  QQnlher,  Catal.  v.  330, 
C.  teitC'iK  (Sill.  iiOuther,  I.  c. 
C.  e'l'ie'  Steind.  Sit/.im.Kslierichle   Wien  Akadtmie,   1870  (Jul; ),  p.  02,  PI, 

XII,  lig.  a. 


187S.1  ^81  [Cope. 

Gastkodermus  Cope.     Coracoids   not  enclosing  the   ventral    region, 
which  is  covered  with  soft  skin  ;  dorsid  soft  rays  6-7. 
G,  ambiaeus  Cope,  Proceed.  Acad.  Phila.  1872,  280. 
G.  trilinealuH  Cope,  1.  c.  281.  PI.  VI,  fig.  2. 
G,  acutus  Cope,  1.  c.  281. 
G,  amphibelus  Cope,  1.  c.  282. 

G.  armatus  Giinih.  Proceed.  Zool.  Soc.  Lond.,  1868,  230,  cut. 
G.  agoMsizii  yteind.  loc  cit.  sup.  90,  PI.  XII,  f.  2. 
G.  elegana  Steind.  1.  c.  93. 
G.  nattereri  %Hi\n&.  1.  c.  95,  PI.  XI,  f.  1. 

28.  Gastuodekmus  aumatus  Glhr. 
Coll.  1873. 

29.  Gastkodermus  ambiacus  Cope. 
Coll.  1873.     Nauta. 

30.  Callichthys  asper  Quoy.  Gainn. 
Coll.  1873.     Nauta. 

81.    HOPLOSTERNUM   LONQIFILIS   CuV.   Val. 

Coll.  1873.     Nauta. 

32.  TjOricaria  cataphracta  L. 
Coll.  1873.     The  Maraiion. 

33.    LOKICARIA   ROSTRATA   Spix. 

Coll.  1873. 

34.  LiPOSARCUs  JEANEsiANUS  Copc,  Proceed.  Acad.  Phila.,  1874,  p.  135. 
Coll.  1873.     Nauta. 

35.  LiPOSARCUs  8CROPHU8  Copc,  1.  c.  p.  136. 
Coll.  1873.     Nauta. 

30.  Plecostomus  virescens  Co|>e,  1.  c.  137. 
Coll.  1873. 

87.  Aroes  8ABAL0  Cuv.  Val. 
Rio  Urubamba ;  altitude  10,000  feet. 

38.  Trichomycterus  dispar  Tsch.  Cope,  Proceed.  Auier.  Philos.  Soc., 
1877,  p.  'V\ 

Sources  of  the  Ucayale  at  Urubamba,  10,000  feet,  and  Tinta,  11,400  feet. 

39.  Trichomycterus  gracilis  (?)  Cuv.  Val.,  Cope,  loc.  cit.  p.  80. 
Tinta,  11,400  feet. 

AsPREDINIDiK. 

40.  Bunocephalus  melas  Coi)e,  loc.  cit.  1872,  p.  132. 
Coll.  1873.     Nauta. 

41.  Dysichthys  coracoideus  Cope,  1.  c.  p.  133. 
Coll.  1873.     NautA. 

proc.  amer.  philos.  boc.  XVII.  101.  4g.    printed  JUNE  27,  1878. 


I'LEt^TOSPONDTLI. 


43.  Cauapob  PA8tiiATD8  Palliis. 

Can.  lH7a~1877. 
43.  Btbrharchuii  bonapartii  Ciutolniiu. 

Ooli.  1877. 


44.  SfBRNAKCBUe 

Coll.  1877. 

45.  St  BUN  ARC  HITS 

Coll.  1877. 

46.  Stbrnarcbub 

FroQle  uiillqlle. 


i 


.|i..~..i>n  brtwooQ  Ilie  nrblu;  anoul  sbnrl.  hdJ 
iiw  largo,  projecting  Iwyniwl  tliu  upiMtrlNKJi  in- 
teriorly mid  \U'  }.  cuuloamg  tho  Utlf^r  snmewli»l  m  la  a  wtiilriioBt 
wbalo.  Thf  flstu.^  of  tLe  mouth  is  sliorl,  only  wuclilng  the  yeriia}  llw 
from  ihc  Hnturiiir  nostril.  Ryes  stji:Lll,  without  free  border,  mucli  nw'r 
the  snout  iljiin  the  gill  opsaiug,  otie-twetftli  tlie  longili  of  ili«  bewl.  wW 
latter  CDturs  tko  length  witlmut  caudikl  Hn,  H.M\au».  Ttu>  tlt^ptb  si  li" 
bftse  of  the  Uoreal  thong  is  equal  to  tiie  length  of  ilie  IumkI.  Aati  ndil  I'l- 
Sca]i»  vury  large,  in  only  iiinu  limgiluiltual  rows  »t  .the  Imsc  of  ihi'lun'' 
thong.  Color  oliTaceuns,  with  a  pule  dorsal  band  wiiich  roachiMilitdaMi 
thong,  Had  u  pule  narrow  bnnd  na  each  »i(le  near  the  dorsal  bttnd.  LFOfUi 
M.  .165  :  leuglh  to  origin  of  anal  .030  ;  length  to  base  of  doranl  thong  .(■»■ 
TliiKspc-ciesroaeinblcs  remotely  ihu^.  leAoUii at  Slelad»c\um,  liutdiftn 
from  it  and  from  nil  the  other  s]ii'cii'«  in  the  much  i-iilarged  ninnilihlr  inil 
Ihu  liir^i'  scjik'S. 


C.P 


IH71 


A  Glhr.,  CiiWl.  Brit.   Mus.  VIII, 


rcll  us  the  others. 


It  serralt',     Draochisl  fissurw 
villi  long  rskers,  which  irt 


1^<T^.]  wO  [Cope. 

This  genus  is  Cun'mafUH  with  a  clupeiform  bninchial  appanitus.  In 
l)otU  the  species  the  rakers  on  the  anterior  four  arches  are  bristle  like, 
while  those  on  the  fifth  resemble  somewhat  the  pharyngeal  teeth  of  Catos- 
tomidcB,  although  flexible. 

Tills  genus  has  never  been  distinguished  from  Curimatua  until  the 
present  time.  It  is  not  unlikely  that  the  second  species  included  by  Spix  in 
Anodus  (An.  latior)  is  a  Curimatus,  but  the  A.  elongatus  must  be  regarded 
as  the  type  of  the  genus.  Cuvier  established  Curimatus  on  the  O.  eypri- 
noidtH  {Salmo  edentuluH  Bl.  fide  Gthr.)  but  included  in  it  erroneously  the 
Anodus  elonr/atuH,  in  which  he  is  followed  by  Gunther. 

Since  tlie  above  was  written  I  learn  that  Professor  Gill  has  described  this 
genus  under  tlie  name  of  Elopomorphus,  in  a  recent  number  of  a  iK)pular 
journal. 

Char.  Specif.  General  form  slender,  head  elongate,  and  with  acuminate 
muzzle,  with  the  mandible  projecting,  beyond  the  premaxillary  border. 
Length  of  head  entering  total  without  caudal  fin,  three  and  two- thirds 
times  ;  depth  of  body  at  dorsal  fin,  less  than  one-sixth  of  the  same.  Eye 
large,  one  sixth  of  length  of  head  entering  one  and  one-fourth  times  into 
length  of  nmzzle  and  interorbital  space,  which  are  ilius  equal.  Opercular 
bone  as  long  as  deep ;  interoperculum  large  ;  extremity  of  maxillary  ex- 
tending a  little  beyond  verticjil  line  from  anterior  rim  of  orbit. 

Radii ;  D.  1  10  ;  A.  1.  10  ;  V.  11  ;  P.  19.  Base  of  first  dorsal  ray  :^  mm. 
nearer  end  of  muzzle  than  base  of  dorsal  fin,  pectonil  fin  reaching  half  way 
to  ventrals,  and  ventrals  half  way  to  anal.  The  scales  are  small,  in  alnrnt 
128  transverse  rows,  and  at  the  origin  of  the  anal  fin  in  23  longitudinal 
rows.  The  origin  of  the  ventrals  is  below  the  middle  of  the  dorsal  fin. 
Total  length  M.  .075. 

Color  blackish  above  and  one-third  way  down  the  side  ;  sides  and  abdo- 
men, with  sides  of  head  silvery.  Dorsal  and  caudal  fins  dusky  and  with- 
out sjwts.     End  of  mandible  black. 

Coll.  of  1878  ;  numerous  specimens. 

53.  AxoDUS  ST  E  A  TOPS,  sp.  nov. 

While  the  preceding  species  has  rather  clupeiform  character,  the  present 
one  looks  like  a  Ilt'oiiod'ts,  and  particularly  the  //.  microleptH,  with  whicli 
it  was  found  associated  in  the  collection.  It  differs  much  from  the  //.  7/***- 
Uinopogon  in  the  even  lips,  and  W\^  extensive  adipose  membrane  which 
closes  the  eye  to  an  even  greater  degree  than  is  found  in  the  //.  microlepi%, 
reducing  it  to  a  vertical  fissure.  Radial  formula  I).  I.  10  ;  C.  3  -f-  19  -f-  3  ; 
A.  I.  11 ;  V.  12  ;  P.  19,  reaching  half  way  to  ventrals;  ventmls  reaching 
half  way  to  vent.  The  ventrals  originate  below  the  middle  of  the  dorsal 
fin,  which  originates  exactly  halfway  between  the  end  of  the  muzzle,  and 

the  base  of  the  superior  caudal  fulcra.     Scales  small,    ♦»=*   .     The  general 

form  is  slender,  the  depth  entering  tfic  length  less  the  caudal  fin  5.8  timet ; 
and  the  length  of  the  head  entering  the  same  3.0  times.    Tba  ' 


ler  of  llii!  ewe  aa  acea  tiiniugli  iu  iiJi[WBe  covi-ring  U  a  lillio  W  lliiii 
rine-liHli  Ihe  longlU  »t  llie  lieail ;  and  is  ooe-lialf  the  interorbital  wtJlL 
iiipaauiert  ovr  llie  strong  convexity  of  the  froulnl  twne.  The  in«xiUirj 
bone  luakos  an  angk-  with  the  iireniiixillury.  end  cxlcads  m  fiir  u  lliv  hat 
or  the  antcriurboriler  of  Ihe  orliit ;  the  greater  juirt  of  its  lengili  powal* 
ni'itUi  llie  edge  of  the  preorbital  bono.  Tlio  fipemlhir  njipwitliu  iii»kin 
gnle,  hilt  the  openmlum  is  deeper  thnn  long.  Total  length  M.  .SOU  ;  Vioffi 
lit  head  ,047;  length  lo  origin  of  dorsMl  fiu  (aiial)  .083;  dv.  uf  tmuti 
.DUO  :  do.  of  anal  tin  .134. 
Color  in  spiriiB  steel  blue,  imlei-  boluw  ;  blue  of  the  caudal  flu  exieii«i"'j 


l)lact(  ;  Dili  I 
blAck ;  a  golden 

Coll.  of  1877. 
S4.  CaiaXLTVi 

TLisiaa  n 
nnd  the  head 
roughened  scuiu 
keeled,  but  noli, 
four-flfllis  as  1 

Radii ;  D.  I 
ventmls,  nor  the  ...ttur 
dorsiL]  spine.    Pint  ilora 
base  of  Ihe  caiulal  flu.    L.  '^ 

length  niinas  caudfti  &a  3. . 
twoHnh  times.    The  eye  t 

I,  and  twice  in  ibc  nxf^ . 


i~  .,r  Knnj  golden  ;  chin  aai  Inpnf  Lu 


aIl's.  The  furm  is  elongnlc^ui^. 
1  is  uut  fUUeneil  nor  euvvrvd  vitli 
from  the  rentrul  flns  to  Ihc  innll* 
ifi  elevated,  its  anterior  ray*  Uiti;I 


3.  The  pncturala  do  not  nach  Ihr 
vcntmls  originate  hcluw  Uw  tti 
rer  Ihe  <Tnd  of  ibi-  muzzle  tlim  iti 
Di^pth  At  tint  dorsal  mj  tnudu 
;th  of  lituHl  in  ibe  «auui  Uinw  uJ 
gill  uf  tile  luMd  faur  and  fiiuT-lIM 
es  iatcrorbiutl  widUt.    Lil»  -v^ 


the  inferior  clmlng  within  the  snpetror.  MaHtlafr  bone  short,  nol  atmi- 
in^  bi-hiiiil  the  line  of  the  nnrcH.  Color  silvery  without  spots  on  Ihe  bud; 
or  tins.  Total  length  Jl.  .200 ;  length  of  lieiiU  .Hid  ;  do.  lo  origin  of  dorsal 
tin  (:i\i;il)  -070;  do.  to  origin  Of  vcntrds  .080;  to  origin  of  anal  tin  .VU. 

Thi>  spi-dcs  appears  to  he  iieiirest  Ihe  C.  lili-i-  Spix.  judging  frcini  Ar 
KcripiiiJiis.   In  thill  lish  the  aonlmys an' siiiil  f)lM;  14-1"),  and  the  dorKiUli 

0.11.  !S7:t. 

.-1,-..    Cl-KTMATLS    SPILUIHTS.   G  fllltll.  t^tcinil. 

(■.)tl.  ls7:J- 


Tliis  is  a  niodemtely  elongate  .^iiecifS  ttith  the  prevenlral  n-jinn  tin 
k-ni-d,  and  oiveretl  with  large,  ihlck  striiile  anil  dentate  scaler  :  Had  villi 
the  |>i>>tvenlr-.il  region  al«o  flatii-ni-d.  and  wiihoiit  diMincI  uicdian  UtI 
Ihidial  forniiilii  D.  1,  10  ;  C.  3  +  19  +  -J  :  A.  1.  8  ;  V.  i) ;  P.  16.  Tht  fee 
lonls  nearly  reach  the  vent  nils,  whicli  originate  l)elow  the  middle  nfilif 
dorsal  tin.  and  reach  to  the  vent.  Tlic  anal  fln  has  a  short  lia.'iis  wbiih  L- 
equal  Ici  it.*  distance  from  the  vuni  ;  folded  Ijack wards  it  reaches  tiie  b»!* 
of  the  ciiudal  liu.  The  elevation  oflhedorsjil  tin  exceeds  Ihe  length  of  ibf 
be:id.  Tlie  depth  at  llie  front  of  the  dorsal  fin  is  one-third  the  lenflh  of  ili' 
caudal :  the  length  of  the  head  is  one-fourth  the  same. 


187S.]  '^^O  [Copo. 

The  eye  is  large,  entering  the  length  of  the  head  3.25  times  and  the  flat 
interorhital  space  1.5  times.  The  muzzle  is  flat  and  projects  a  little  beyond 
the  lower  lip.  The  mouth  does  not  extend  to  the  line  of  the  orbit.  The 
inferior  suborbital  hone  is  much  longer  than  the  others.  Total  length  M. 
.128  ;  length  of  head  .026 ;  to  base  of  dorsal  .040  ;  of  ventral  .047  ;  of  anal 
.080.     Scales  8-48-0. 

Color  silver,  with  bluish  reflections  alcove  ;  a  bright  line  along  the  middle 
of  each  row  of  scjiles.  Fins  immaculate  except  a  round  spot  on  the  dorsal 
fin  below  its  middle. 

This  species  is  allied  to  the  C.  aaper  of  Gtinther,  but  that  fish  has  smaller 
scales,  more  anal  rays  and  other  characters.  (See  Proceed.  Zool.  Soc. 
Lon.,  1868.) 

Coll.  of  1877. 

57.  PoTAMORHiNA  PRrsTiGASTER :    Curimutux  priMiganttr  Steindachner, 
Sitzungsberichic  Akad.  Wiss.  Wien,  1876,  July  (separata  p.  25),  PI.  VI. 

This  species,  well  described  and  figured  by  my  friend  Dr.  Steindachner, 
is  too  distinct  from  the  species  of  Cunmntns  to  remain  in  that  genus,  in  my 
opinion.  It  presents  between  the  ventral  and  anal  fins  not  only  a  keel, 
as  in  many  species  of  the  genus  named,  but  the  keel  is  surmounted  by  a 
series  of  acute  recurved  spiniform  scales,  quite  unlike  the  normally  formed 
ones  which  bound  it  in  the  keeled  species  of  CurimatuH.  I  therefore  pro- 
pose tor  it  the  generic  name  above  written.  The  spinous  processes  are 
stronger  in  my  specimens  than  in  the  figure  given  by  Dr.  Steindachner. 

Coll.  1873. 

58.  Prochilodus  ortonianus,  sp.  nov. 

Kadial  formula D.  1. 10  ;  C.  3-19-2  ;  A.  III.  8;  V.  9  ;  P.  14.  Scales  9-44-7. 
Depth  of  boily  at  dorsal  fin  entering  the  length  less  the  caudal  fin  3^-,-  times; 
Length  of  head  entering  the  same  3.7  times.  Diameter  of  eye  entering 
head  4.5  times,  or  one  and  a  half  times  in  the  muzzle  and  two  and  a  half 
times  in  the  interorhital  width.  From  these  figures  it  is  evident  that  this 
is  a  moderately  elongate  species,  with  rather  elongate  and  wide  head.  The 
frontal  region  is  convex,  and  the  upper  lip  does  not  project  beyond  the 
lower  as  in  P.  haritii  Steind.  The  pectoral  fins  reach  the  ventruls,  but 
the  latter  fall  far  short  of  the  anus.  The  belly  between  the  latter  and  tlie 
base  of  the  ventral  is  keeled,  but  not  sernite.  The  dorsal  fin  is  situated  a 
little  in  advance  of  the  ventrals,  and  is  quite  elevated,  equaling  the  length 
of  the  head.  Caudal  fin  rather  short  and  robust.  Total  length  M.  .200  ; 
length  of  head  .046  ;  do.  to  base  of  dorsal  (axial)  .072  ;  do.  to  ventral  (axial) 
.083  ;  to  base  of  anal  .134  ;  depth  of  caudal  peduncle  .020. 

Color  silvery,  above  shaded  with  blackish  ;  the  scales  at  the  base  of  the 
anal  fin  inserted  in  a  blackish  skin.  Dorsal  fin  with  six  or  seven  cross- 
rows  of  blackish  dots,  which  only  mark  the  rays.  Caudal  fin  with  four 
cross-bands  of  nither  obscure  character,  which  follow  the  posterior  contour 
of  the  fln,  except  the  posterior,  which  cross  the  apices.  A  large  specimen, 
measuring  M.  .350,  is  uniform  silvery  everywhere. 

From  Nauta,  Peru,  coll.  1873. 


IM.jn, 


This  Bpecits  U  dedkiilfd  li>  fhc  nicmiiry  i>f  uiy  Inli-  Wejiil,  Prnt.  JomH 
Urlon,  as  «.  aliglii  exprcMiun  of  my  rL-apurt  tut  Llui  ns  a  riiiiti.  mi't  nr  ni; 
udmiriiticin  fur  bin  fearlessness  itni)  energ)'  m  un  c-xpl»rer. 

nil.    PnOCIIlLODUe  CEPHAIAlTBe,  sp,   BOV, 

TliLTO  nr<!  eerttrol  points  of  affloity  to  the  P.  arganUmi  to  Iw  ubKrKil 
in  Ibo  small  spcciiucn  reftrrcd  lo  tlila  ajxicius.  Radii  D.  I.  10 :  A.  II.  IV; 
sniilM  10-?  41-?d(.'ptli  entering  length  without  caudal  Rn  3iT  timeii:lan;flli 
uf  he»d  lliree  UmeB.  The  bend  ia  Wide,  the  Inlcrorbltnl  wMtb  lieiiiglulf 
tJic  k-ngth,  and  nearly  twice  the  cliainetvr  nftlic  eye.  Tlic  latli-rU  nihei 
k'AS  Ilian  the  length  of  the  mazEle.  Th«  pectoral  tias  aruauuili.  not  rwi- 
ing  the  ventraL,  reach  thu  vejiL     Doreni  flu  wiUi 

three  or  four  1 1  spurs.     General  mlor  pliimhiiB; 

nbove  blackli^i. 

Total   length  )t ;  to  dorsal  flu  (axlaij  .l»4:ln 

ventral  fln  .029 

Tlie  mnch  krgi  fliu  distinguish  this  OhIi  from  ihr 

P.  argenUtui,  vtb,V  v.  and  tin  formula,  and  ile;Hli  "^ 

OolL  of  1878. 

00.  EUioDtie  Mici 

Coll.  1873-1877. 

01.  KtEBOlDEM   MVBSSDC 

Bodii:  D.   I.  10;  A.  I. 

leiiglh  ICBs  eaudal  fin,  ^.Z^  ilu.«.. 
Col),  of  1877. 

02.  Ahacvbtub  SANGCiNEtis  Cope,  Proceed.  Aciid,  Pbil.i.  1«T':.  28(1,  PI.  H. 
fi^.  1. 

C..1I.  ist:i. 


cmI.  Pbila.  1970,  p.  03. 
-80+5—33.     Head  oatering  loul 
Ld  enleriug  Ibe  »amo,  8.S  rlmn- 


(i:l.   Ana(RVTi:s  i.im.ukiiuamih,  8]i.  nov. 

.V  s|H.'i'ii's  r)l'  rohiisl  pr<)[iortionK.  distinguished  by  its  small  rough  »CAla. 
Till'  body  is  nil  her  dtep,  and  the  head  wide  with  very  convex  inierurliliil 
re.L-i<»i.  The  depth  enters  the  length  less  llv;  caudal  tin  2.8  limes,  and  tlit 
lit'iid  eiilei's  the  Mime  3.7  limes.  The  eye  enters  tbe  bead  hve  times,  und 
the  inlenirhilal  region  over  its  convexity  2.5  limes.  Scales  2T-112-2M  ;  ibe 
e\|>iBiiil  surfiLces  covered  wilU  mimilc  prieklea.  lladii  D.  I.  Hi ;  A.  I.  41 ; 
V.  T  ;  1*.  ll(,  ri.-Jiebins  l>eyond  tlie  liase  of  the  ventrals,  which  nearly  raifb 
liie  veiil,     Tbe  lirst  aiial  ray  ec.iuiiiences  lielovf  tbe  sevenlh  dorsal  ray- 

Thi'  tc.p  of  ibii  heiiil  is  cimcave  in  [.n.lile,  and  the  jaws  are  equal.  Theft 
:iiv  I  wo  iiiivs  of  iir.-ni;i\ilhiry  H-etli.  of  wbieb  the  inner  eotisisls  of  very  fe« 
>f  nuindibiiliir  teetb  including  three  canines,  of  which  thi' 


ddlei. 


xillar 


Maxillary  reelb  numerous.     Maxillary  U.ine  el- 
yiiiul  ibe  pusterior  bolder  of  Ibe  orhii.    Oiiereulw 


lI  golden  lateral  liand  above  tlie  lateral  lio 


1R78.]  ^o7  [Oopc. 

the  anterior  part  of  the  latter  is  a  large  black  spot  which  is  situated  nearer 
the  opercular  fissure  than  the  line  of  the  first  dorsal  ray.  An  indistinct 
black  spot  at  the  base  of  the  caudal  fin.  Total  length  M.  .220  ;  of  head 
.025  ;  to  base  of  ventral  fin  (axial)  .075  ;  do.  of  dorsal  fin  (axial)  .088  ;  do. 
to  origin  of  anal  .115. 
Coll.  1877. 

64.  XlPHORHAMPHUS   ABBREVIATUS,  Sp.  nOV. 

Form  stout  and  robust,  the  depth  of  the  ventral  fin  entering  the  length 
minus  the  caudal  fin  three  and  a  half  times.  Length  of  head  entering 
the  pame  about  three  times.  The  muzzle  is  relatively  short,  being 
only  one  and  a  half  times  the  length  of  the  long  orbit  This  enters  the 
head  4.75  times,  and  the  fiat  interorbital  space  1.5  times,  which  there- 
fore equals  the  length  of  the  muzzle.  There  are  two  distant  large  ca- 
nines on  the  anterior  part  of  the  maxillary  bone  and  four  smaller  ernes  ;  the 
maxillary  teeth  are  iiiinutc.  There  are  two  distant  canines  on  the  premax- 
Ulary,  and  four  large  ones  on  the  dentary,  with  a  terminal  tooth  of  small 
size.  The  maxillary  is  covered  for  its  entire  length  by  the  preorbital,  and 
extends  to  a  half  orbits  diameter  behind  the  posterior  border  of  the  orbit. 

Radial  formula  D.  I.  10 ;  A.  IT.  21  ;  V.  8 ;  P.  16,  reaching  base  of  ven- 
trals,  which  reach  vent.  Dorsal  fin  elevated,  equaling  length  of  head  with- 
out muzzle,  originating  behind  line  of  ventrals,  and  terminating  just  in 
front  of  line  of  first  anal  ray.  Scales  25-00  ~\-  3-10,  siuooth,  those  of  the 
lateral  Hue  not  longer  than  the  others.  Breast  below  shoulder  girdle,  keeled . 

Color  silvery  bluish,  with  a  wide  paler  shade  along  the  side;  a  black 
humeral  and  basal  caudal  spot.  Fins  immaculate,  pectorals  and  ventrals 
dusky.  Total  length  M.  .212  ;  of  head  .038  ;  to  origin  of  ventrals  (axial) 
.O&O;  do  of  dorsal  .109;  do.  of  anal  .130. 

Coll.  1873-1877. 

65.  XiPHOKHAMPHDS   HETEK0LEPI8,   Sp.  UOV. 

An  elongate  si)ecies  in  which  the  depth  enters  the  length  with  the  caudal 
fin  six  times,  and  the  head  enters  the  same  three  and  six-tenth  times,  or 
three  and  three-tenth  times  without  the  caudal  fin.  The  muzzle  is  nar- 
rowed and  convex  above,  and  is  not  so  long  as  from  the  anterior  border  of 
the  orbit  to  the  preopercular  border.  The  dors;il  fin  is  in  the  posterior 
jjart  of  the  second  third  of  the  length  (without  caudal  fin).  Formula  :  D. 
I.  10 ;  A.  II.  25  ;  V.  8 ;  P.  15,  reaching  more  than  half  way  to  ventrals, 
which  extend  half  way  to  vent.  Scales  very  small,  those  of  the  lateral  line 
larger  than  the  others,  and  crossed  by  a  vertical  ridge  beyond  their  middle  : 
formula  38—121+8—23. 

The  diameter  of  the  bony  orbit  enters  the  head  5  times,  and  the  inter- 
orbital space  1.25  times.  The  front  and  ethmoid  region  exhibit  a  few 
longitudinal  ridges,  and  there  is  no  rugosity  on  the  ei)iotics.  There  are 
two  foramina  for  the  accommodation  of  two  inferior  canine  teeth  on  each 
side.  Total  length  M.  .360.  The  first  suborbital  bone  behind  the  i)rtor- 
bital,  is  narrow.  Color  silvery,  on  the  side  golden  ;  a  basal  cjiudal,  no 
humeral  spot. 

Several  specimens :  colls,  of  1^3-77. 


This  species  appears  to  bo  allicil  to  Iho  A',  /nlraiu;  from  Guiai 
fineil  by  Gaatber,  but  this  nuthor  diies  not  allude  to  some  of  its  promiDtiDL 
fburucters.  Acconling  U)  hU  dtwcripilon.  that  \n  n  stouter  species  baring 
the  depth  ODe-flflh  the  length,  und  tht-  head  «muller.  or  one-fourth  the  same. 
It  has  also  a  humeral  spot.  All  my  speciuiens  have  a5  anal  rayji,  not  28-30 
as  given  by  Dr.  Giiuther. 
80,   XirHOBHAJtpmjB  BAI.ClaoaTRtsCuv.,  Gflother. 

This  species,  of  which  I  have  two  specimens,  differs  from  the  last  ae  fol- 
lows; Anal  radii  (soft)  only  31 ;  dorsal  fla  in  the  posterior  third  of  the 
Itngth  minus  caudal  fla  ;  sooleB  equal,  88 — 151+8—15.  Head  and  mumla 
wider,  the  latter  without  ridges  above,  aotl  with  only  nno  foramen  for  the 
infiirlor  nanintta.  First  saU>rbital  bone  wider.  It  difl'ers  frooi  G&nthHf's 
ddftCPipLion  in  having  the  miiEEle  considerjibly  shorter  than  Ihi^  distnnrp 
from  the  anterior  borderuf  theorbit  to  the  preopercnlar  border.  I  add  that 
the  nupfBoccipilal  crest  Is  shoft,  and  the  oplotic  region  rugose.  Depth  ooe- 
sixth  length  without  cnudiil  (In  :  length  of  bead  in  same  3.7  in  the  sam^ 
Thore  Is  a  caudal  hut  no  humoral  spot.     Total  length  M.  .'iKi. 

Coll.   187.V77. 
87.  IlTDBOLYCua  PE(TOKAi.is  Giinlber,  Ann.  MagHz.  Nat.  Hist.,  ISfifi. 

Coll.  1878-77,     Nanta. 
08.  Bapkiodok  vuLPiNca  Spix.,  Agass. 

Coll.  1873-77.       ■ 
US.  RAPnioDON  oiBDUB  Split.,  A.  75. 

Coll.  1873. 

70.  XiPUOSTOMAT-EiMiCope.  Pn)cecd.  Acad.  Pl.ilada..   1872.  p.  387.  PI. 
XIII.  fig.  2. 

Si>ecimens  of  this  species  in  better  preservation  than  the  types,  show  that 
ttie  belly  is  black,  and  that  there  is  a  large  blank  spot  on  the  inferior  side 
of  the  caudal  |)e<lunck  at  the  base  uf  llic  cauda!  fln.  They  also  show  that 
all  but  the  anterior  portion  of  the  lateral  line  is  wanting.  These  characters 
indicate  that  this  is  a  distinct  B|)ecics  from  the  X.  mtKulutiiiii  with  which  it 
is  nrilctl  by  Stcindachner.  At  least  they  aru  not  found  in  author's  figures 
and  descriptio.is  of  the  latter. 

71.  ClIARACIDIUM  STEIKDACIINERI.  sp.   nOV. 

This,  the  third  si>ecies  of  the  genus,  is  of  more  slender  form  than  either 
(if  the  two  known  hitberti>,  and  has  a  smaller  numt)er  of  longitudinal  rows 
of  scales.  The  nuuibcr  of  transvci'se  rows  Is  as  in  C.  fatfiatnm  the  type, 
and  larger  than  in  f.  etheontoma.     The  fln  rays  are  less  numerous  llian  in 

C.fattiatii..,. 

Itadii ;  D.  9  :  A.  7  ;  V.  9  ;  the  first  ray  a  little  behind  the  origin  of  the 
dorsal  Hn.  and  the  produced  apex  of  the  fln  nearly  reaching  the  anal.  The 
pectoral  tin  is  also  prolonged,  attaininglliebaseof  the  ventral.  The  length 
of  the  bead  is  <;reater  than  the  depth  of  the  body  entering  the  length  less 
the  caudal  fin,  4.33  times.     The  greatest  depth  enters  the  same  6.5  limes. 

Scales  4-37—2  or  H  ;  ^  rows  on  the  stout  caudal  peduncle.     I^tenl  line 
complete. 


1878.]  689  [Cope. 

The  muzzle  is  acuminate  and  the  mouth  very  small.  The  orbit  is  large, 
its  diameter  exceeding  the  muzzle,  and  entering  the  head  four  times,  and 
exceeds  the  interorbital  width  by  nearly  its  half. 

The  color  is  plain,  with  the  row  of  scales  bearing  the  lateral  line  silvery 
and  without  dark  borders.  There  are  nine  narrow  rather  weak  vertical 
blackish  bars,  between  the  caudal  fin  and  the  occiput.  Inferior  fins  un- 
spotted ;  caudal  with  a  dark  shade  at  the  base,  and  one  at  the  extremity. 
Total  length  M.  .029  ;  of  head,  .006 ;  to  line  of  dorsal  fin  .010 ;  to  do.  of 
anal,  .018  ;  to  basis  of  caudal  .026. 

This  species  is  dedicated  to  my  friend  Doctor  Franz  Steindachner,  of 
Vienna,  the  distinguished  zoologist,  who  has  added  much  to  our  knowl- 
edge of  the  fishes  of  the  Amazon.  I  have  derived  much  instruction  in  this 
department  from  his  very  full  diagnostic  analyses. 

Coll.  of  1873. 

72.  Aphyocharax  pusillus  Giinth. 
Coll.  1873. 

73.  SCHIZODON    FASCIATDS  Spix. 

Coll.  of  1877. 

74.  SCHIZODON   SAGITTARIUS,  Sp.  UOV. 

This  species  is  more  elongate  and  slender  than  any  of  the  known  repre- 
sentatives of  tlie  genus  ;  the  vertical  diameters  of  both  head  and  body  being 
reduced.  The  extension  of  length  is  in  the  post  dorsal  region.  Length  of 
head  into  the  total,  less  the  caudal  fin,  a  little  more  than  five  times  ;  depth 
of  body  into  the  same  nearly  six  times,  hence  less  than  length  of  head. 
Radii,  D.  I.  11  ;  C.  2  -f-  19  -f  2  ;  A.  I.  9 ;  V.  9  ;  P.  16.  Dorsal  fin  origin- 
ating  anterior  to  the  point  marking  two-fifths  the  distance  from  the  end  of 
the  muzzle,  to  the  base  of  the  caudal  fin  ;  its  elevation  equal  to  the  length  of 
the  head.  Pectoral  fin  not  reaching  the  ventral,  which  does  not  reach  half 
way  to  the  vent,  and  originates  below  the  fourth  dorsal  ray.  Orbit  enter- 
ing the  length  of  the  head  4.2  times,  and  the  interorbital  width  twice  ; 
the  inferior  range  of  vision  is  a  little  greater  than  the  superior.  Mouth 
terminal,  the  mandible  a  little  longer  than  the  premaxillary,  and  armed 
with  six  teeth.  These  are  smooth  externally,  and  have  two  principal  cusps. 
The  superior  are  denticulate,  the  denticles  arranged  into  three  cuspidate 
groups.  In  both  jaws  the  median  teeth  are  larger  than  the  lateral.  Total 
leugth,  M.  .165  ;  length  of  head  .027  ;  length  to  origin  of  the  dorsal 
fin  .051 ;  do.  to  origin  of  ventrals  .057  ;  do.  line  of  origin  of  anal  fin  .110. 
Above  dusky  to  second  row  of  scales  below  the  lateral  line ;  below  this 
point  silvery.  Fins  unspotted  except  the  caudal,  which  has  a  dark  longitu- 
dinal shade  along  the  middle  of  each  lobe. 

This  species  is  probably  allied  to  the  Rhytidodus  argenteofuscus  of  Kner, 
but  in  that  species  according  to  Kuer,  the  superior  teeth  have  but  one 
point,  those  of  both  jaws  are  keeled  externally,  and  the  depth  of  the  body 
exceeds  a  little  the  length  of  the  head.  The  inferior  tooth  figured  by  Kner 
18  entirely  unlike  those  of  this  fish. 

Coll.  1877. 
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70.  8CHIZ0D0S  THIMACU 

Coll.  1877. 
76.  Lrporinhs  vitTiTOs  Cuv.  Val. 
Coll.  1877. 

Blocli. 


k 


78.  Lbporiscs  HYPflBLOHOTUn  Gunth.  Proceed.  Zool.  Boc,  London,  IMS, 
I).  344. 

Coll.  1B77. 
7B.  I-BPORiirea  HOLOSTiDTrs,  ap.  uov. 

This  liandeoniu  species  !h  dktini^uislied  by  ihe  coutinuation  or  tbe  rerj 
dUiinct  brown  cross  bauds  on  lo  the  heud,  thi<  drat  one  covering  the  und  of 
tlio  muzzle.  Tlie  depth  or  the  body  ia  aliout  eiiual  to  the  length  of  the 
livuLl,  BDtertng  the  length  leas  the  caudnl  tin  four  niid  a  quurter  times.  Tlir 
orhlt  is  Urge,  its  d ianie I er entering  the  lenglhof  the  head  foarIiinc«,  and  the 
inierorbital  width  one  snd  flve-sixth  tintes.  Bonles  6-41-5.  Radii  D.  I- 11 : 
A.  I.  n :  V.  10  ;  P.  14,  reaching  half  way  to  ventrals,  which  origioalc  below 
Ihe  fourili  dOTBHl  my.  There  are  eight  teeth  in  each  jaw  ;  those  of  Ote  mun- 
dihle  lire  smalt,  excepting  the  median  pair,  which  are  much  prolonged,  and 
acute,  Thecolorlsailvery,  darker  shaded  alKiTO,  crossed  hyBcven  hlackcruw 
tmi^  on  tlie  Ijudy,  one  additional  on  the  nape,  and  two  on  the  liesd.  Those 
on  Che  head  arc  on  the  muzzle,  and  between  the  orbjis  ;  the  fire  behind  tbe 
ventral  tins  puss  entirely  round  the  bo<ly.  There  is  in  addition  a  dusky 
shade  ut  the  emargination  of  the  dorsal  fin.  Fins  otherwise  unspotted. 
Length  M.  .107  ;  of  hend  .038  ;  lo  line  of  dorsal  fin  ,049  ;  Hi  base  of  anal 
.082 :  to  base  of  caudal  .  J04. 

Coll.  1877. 

80.  I^BiMKiNua  Mui.TiFAaciATUs,  sp.  nov. 

Depth  of  iKxiy  and  length  of  head  sub-equal,  and  entering  the  length 
lesa  the  caudal  fin  a.66  times.  The  eye  ia  large,  its  diameter  Iwing  a  Utile 
less  thun  one-third  the  length  of  the  head,  and  five-eighths  of  the  interor- 
bitul  diameter.  The  length  of  Ihe  muzzle  ia  five-sixths  the  length  of  thf 
head  iKWlerior  to  the  orbit.  Scales  4—16-1.  Radii  :  D.  I.  11  ;  A.  I.  10. 
Veiitrul  fln  below  the  fourth  dorsal  ray;  pectoral  reaching  half  way  to 

Color  brown,  with  fourteen  vertical  darker  brown  bunda,  the  first  at  the 
nape,  the  last  near  the  Inisc  of  the  caudal  fln,  with  its  middle  interrupted, 
the  ititerraptiou  being  fidlowed  by  a  dark  spot.  Fins  unspotted.  Total 
length  M.  .06S  ;  of  bead  .015 ;  to  line  of  dorsal  fln  .024  ;  of  anal  .044  ;  to 
basis  of  caudal  .0,'>S, 

No  other  species  presents  the  numenins  cross  banda  of  this  one. 

81.  Hbmiorammub  robustdlub  Cope,  Proceed.  Amer,  Pbiloa.  8oc.  1870, 
p.  561. 

Coll.  1873. 
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82.  Tetragonopterus  hauxwellianus  Cope,  Proceed.  Amer.  Philos. 
Soc.  1870.  p.  560. 

Coll.  1873. 

83.  Tetragonopterus  chalceus  Agass. 
Coll.  1877,  from  the  Marafion. 

84.  Tetragonopterus  ortonii  Gill.  Proceed.  Acad,  Phila.  1870,  p.  92. 
Coll.  1878. 

85.  Tetragonopterus  agassizii  Steindachner,  Sitzungsber.,  K.  K.  Akad, 
Wiss.  Wien,  1876  (July)  41,  PI.  VIII,  fig.  3. 

Two  specimens  from  near  Pebas  resemble  the  species  above  named  in  all 
points  excepting  in  the  more  elongate  body,  so  that  I  suspect  them  to  repre- 
sent a  local  race.  There  are  1.24  anal  radii,  and  the  longitudinal  rows  of 
scales  are  5 — l-f3-4.  The  total  length  without  caudal  fin  is  M.  .034; 
depth  .013  :  length  of  head  .0105.  The  caudal  siK)t  is  very  large,  covering 
the  basal  half  of  the  fin,  while  the  humeral  six)t  is  obsolete. 

86.  Tetragonopterus  longior,  sp.  nov. 

One  of  the  more  elongate  forms  of  the  genus.  Radii  D.  I.  10  ;  A.  T.  24. 
Longitudinal  series  of  scjales  twelve.  The  greatest  depth  enters  the  length 
less  the  caudal  fin  4.7  times,  and  the  length  of  the  liead  the  same  4.2  times. 
The  diameter  of  the  orbit  enters  the  length  of  the  head  3.5  times,  and  the 
interorbital  width  1.33  times.  The  maxillary  bone  is  toothless,  and  rather 
wide,  and  extends  little  beyond  the  line  of  the  anterior  border  of  the  orbit. 
The  origin  of  the  dorsal  fin  is  behind  the  line  of  that  of  the  ventrals,  and  is 
nearer  the  origin  of  the  caudal  fin  than  the  end  of  the  muzzle  by  the  length 
of  the  latter. 

There  is  a  broad  silvery  lateral  stripe,  on  which  is  a  strong  black  hume- 
ral spot.     There  is  no  distinct  basal  caudal  si>ot.     Total  length  .095. 

Coll.  of  1874,  from  Moyabamba. 

87.  Tetragonopterus,  sp.  indet. 
Coll.  of  1873. 

88.  Tetragonopterus,  sp.  indet. 
Coll.  of  1873. 

89.  Tetragonopterus  diaphanus,  sp.  nov. 

An  elongate  species  distinguished  by  the  small  number  of  its  anal  rays. 
D.  I.  9;  A.  I.  18;  V.  7,  orfginating  a  little  anterior  to  line  of  dorsal,  and 
not  reaching  anal :  P.  13,  not  reaching  ventrals.  Dorsal  fin  nearly  equi-dis- 
tant  between  end  of  muzzle  and  base  of  caudal  fin.  Anterior  rays  of  dorsal 
and  anal  fins  markedly  longer  than  the  iwsterior.  Depth  entering  length 
less  caudal  fin  three  and  one-seventh  times  ;  length  of  head  into  the  same, 
fear  and  two-fifth  times.  Scales  4-35-3.5  ;  lateral  line  complete.  Maxillary 
bone  toothless,  extending  near  to  the  line  of  the  anterior  border  of  the 
orbit  The  latter  enters  the  length  of  the  head  2  and  3-4th  times,  equal- 
ing the  interorbital  space. 

Total  length  M.  .052  ;  of  head  .011 ;  to  line  of  ventral  fin  .020 ;  to  line  of 


imal  .038.    Color  silvery,  with  u  bronid  brigliL  silver  imcnvl  liaiiiJ,  aiiit  no 
brlgbc  spots. 
Coll.  1874. 

00.  Tetraooroptkrus  iPANqi'iANus  Coiie,  I'mcuoil.  Auur.  I'Uilos.  Soc. 
1877,  p.  ae.     Urubnmbii  Elver  ;  elevBtioii  11.500  feet. 

Coll.  of  1877. 

01.  Stbtkaphios  cokthkck  Oope,  PnnTosi.  AcadeiU}',  PliUa.  18TJ.  \t.  381. 
Cull.  1877. 

04.  Cbalcinds  culteu  Cope.  I.  t,  JftS. 

OoU.  1873. 
VS.  TniPOKTHEU)!  NEUATtiRUfi  Kiicr. 

Cull.  1873. 

04.    SeSRABALlMO   lUUACULATUS  Sp.   QOV. 

Tills  Hpecies  belongs  to  the  feslrictedgeauiiMriiiiritiHu,  Tlierviklvblxpr*- 
maxillary  teeth,  of  which  the  third  ie  much  gmallRr  limn  the  lAhers.  Eoi-h 
[uoth  luis  a  tlenticlc  a,l  its  posterior  base,  which  in  tliu  cnse  of  Ihe  exiemsl 
U)oUi  is  longer  Locizontallj  tlian  the  princtpnl  i-iisp,  nud  is  not  Hpiculnte. 
There  are  seven  in  the  lower  jaw,  of  HUh-«qual  iiize.  i»ch  with  a  posterior 
bosnl  denticle,  except  the  anterior,  wliinh  has  iwn  Imsnl  dcnticios. 

Tbe  form  is  discoid,  the  depth  enutring  the  leuglh  less  the  <^U(U)  fin  1.8 
times,  and  the  lengtli  of  tlje  head  enlsrinir  thcsnmf  three  limes.  The 
dorsal  and  vcnlral  outlines  nrc  equally  convex,  but  the  steeper  slopes  are 
op|M>Eite  the  aciteriur  above,  iind  the  jKisterior  below.  Scales  snuill  31-100- 
33.  Itttdii ;  D.  IT  ;  A.  I.  32 ;  V.  7,  not  reaciiiiig  vent ;  P.  15,  rearhiug  Imst 
of  vcntmls.  Spines  33-4.  Gill  ratters  of  lirst  arch  short,  and  with  shnrt 
upices,  Dlnmi'lur  of  eye  entering  length  of  head  (including  chin)  live 
times;  and  nearly  twice  in  the  iuterarliiUl  space  measured  over  its  cuii; 
vexily.  The  origin  of  the  dorsal  fin  is  aKive  the  ventral,  and  equi-distanl 
between  the  haseuf  Ihc  superior  marginal  ray  of  the  caudal  lln  and  the  |>os- 
terior  bonier  of  tlie  orbit.  The  superior  caudal  rays  are  noi  so  long  as  the 
inferior.  Second  sub-orbital  bono  as  high  ae  long.  Muzzle  a  lillle  longer 
tlian  diameter  of  orbit.  The  color  is  silvery  without  distinct  spots  ;  in  cer- 
tain lights  numerous  small  lead-colored  spols  may  be  detected  on  the  dorsal 
region,  extending  lialf  way  down  to  the  lateral  line.  Caudal  and  anai  fin 
broadly  black  bordered  ;  no  yellow  l>and.  Total  length  M.  .100 ;  of  bead 
055;  to  line  of  dorsal  tin  .000;  to  line  of  anal  ,im  ;  to  basis  of  marginal 
caudal  rays  .1()1. 

This  species  is  near  the  3.  (esop 
the  uiuch  more  numerous  scales,  i 

Coll.  of  1877. 
95.  METYNNia  LUMA,  geii.  ut.  sp. 
Ohar.  Gen.    This  is  MyUUa 
spine  at  the  base  of  the  dorsal  fln 
premaxillary  teeth  are  i 


\t  Coi)e,  but  is  readily  distinguished  b 
id  the  longer  muzzle. 


an   e.vlernal    horizontal   cullrifumi 
Strramlmo  and  8teUui}>rion.     The 
ies,  and  have  an  oblique,  more  or  lees  in 
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conspicuous  cutting  edge,  as  in  Mi/Istes.  Two  conical  teeth  behind  the  man  - 
dibular  series.     The  belly  is  armed  with  spiniferous  ?interh8emal  bones. 

This  form  is  related  to  Myletes  precisely  as  StsViaprion  is  to  Tetragonop- 
terus.     But  one  spedes  is  known  to  me. 

Char.  Specif.  Form  orbicular,  the  dorsal  region  very  convex  ;  the  ab- 
dominal outline  still  more  so.  The  depth  is  eleven-twelfths  of  the  length  less 
the  caudal  fln,  and  the  length  of  the  head  enters  the  latter  three  and  two- 
tenth  times.  The  depth  of  the  head  from  the  superior  border  of  the  post- 
tempoml  lx)ne  equals  the  length.  The  eye  is  large,  entering  the  length  of 
the  head  three  and  one-sixth  times,  and  the  convex  interorbital  space  one 
and  one-half  times.  The  chin  projects  a  little  beyond  the  premaxillary 
l)order,  and  the  end  of  the  toothless  maxillary  bone  is  immediately  below 
the  proximal  extremity  and  below  the  nostrils. 

Radii ;  D.  I.  17  ;  A.  39 ;  V.  7  :  P.  14.  The  ventral  fins  are  very  small, 
and  their  base  is  contracted,  so  that  the  spines  are  arranged  nearly  in  a 
circle,  the  inner  and  outer  being  of  equal  length.  The  pectorals  are  small, 
marking  only  the  third  of  the  distance  to  the  line  of  the  ventrals.  The  base 
of  the  anal  makes  an  angle  of  only  25°  with  the  vertical ;  its  anterior  rays  an^ 
little  prolonged.  The  baso  of  the  dorsal  is  oblique  downwards  and  back- 
wards, and  the  first  vhy  marks  a  point  at  .4,  the  distance  between  the  bases 
of  the  ixjctoral  and  ventral  fins.  The  length  of  the  base  of  the  adi]>ose  dorsal 
is  two  thirds  that  of  the  rayed  dorsal.  Ventral  spines  25,  the  anterior  re- 
curved and  simple,  the  posterior  more  or  less  bifurcate.  The  head  of  the 
predorsal  spine  is  anvil  shaped.  The  suborbital  bones  are  narrow  ;  the  an- 
terior is  the  widest,  and  is  triangular  with  the  long  apex  superior. 

Scales  between  the  lateral  line  and  the  ventral  fins,  3t)-40,  those  of  tJie 
lateral  line  (in  front)  larirer  than  the  others.  Total  length,  M.  .075  ;  of 
head,  .020  ;  to  line  of  ventral  fin,  .033  ;  of  anal,  .040  ;  of  caudal  fin,  060. 
First  dorsal  ray  equidistant  between  base  of  caudal  marginal  ray  and  end 
of  muzzle,  measured  in  straight  lines.  Color  golden,  excepting  the  su- 
perior half  of  the  region  above  the  lateral  line,  which  is  dove-color  in 
spirits.     No  sp<3ts  of  any  kind. 

Coll.  of  1877. 

Df5.   Myletes  HEHNTAUirs  Co|)e,  Proceed.  Acad.  Phila.  1872,  p.  268. 
Coll.  of  1873. 

The  specimen  here  recorded  diflfers  slightly  from  the  type  in  some  de- 
tails. Dorsal  radii  in  both,  17  ;  anal  in  type,  32 ;  in  new  specimen,  35  ; 
spines  in  type  46  ;  in  new  specimen  51.  There  is  a  faint  eye-like  spot  on 
the  side  in  the  new  specimen,  not  .seen  in  the  tyi)e,  and  some  indistinct  ver- 
tical shades. 

Coll.  of  1873. 

97.  Myletbs  nigripinnis,  sp.  nov. 

Premaxillary  teeth  in  two  series,  which  are  in  close  contict.  The  an- 
terior series  is  curved,  and  consists  of  ten  teeth  with  a  sjmce  as  wide  as  a 
tooth  in  the  centre ;  the  posterior  series  is  uninterrupted,  and  consists  of 
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anal  .028.     Color  silvery,  with  a  broad  bright  s: 
bright  spots. 
ColL  1874. 

90.  Tktragonopterus  ipanquianus  Cope,  Pi 
1877,  p.  28.     Urubamba  River  ;  elevation  11 

Coll.  of  1877. 

91.  Stethaprion  chryseum  Cope,  Proceed.  Ac 
Coll.  1877. 

92.  Chalcinus  culter  Cope,  1.  c.  *2()5. 
Coll.  1873. 

98.  Triportheus  nematurus  Ivncr. 
Coll.  1873. 

94.  Serrasalimo  immaculatus  s{).  iiov. 

This  species  belongs  to  the  restricted  genus  Seri 
maxillary  teeth,  of  which  the  tliird  is  much  smal 
tooth  lias  a  denticle  at  its  posterior  base,  which 
tooth  is  longer  horizontally  than  the  principal  < 
There  are  seven  in  the  lower  jaw,  of  sub-equal 
basal  denticle,  except  the  anterior,  which  has  > 

The  form  is  discoid,  the  depth  enlering  the  i 
times,  and  the  length  of  the  head  entering 
dorsal  and  ventral  outlines  are  equally  conve 
opposite  the  anterior  above,  and  the  posterio' 
33.    Radii ;  D.  17  ;  A.  1.  32  ;  V.  7,  not  read 
of  ventrals.     Spines  813  ■\.     (Jill  lakers  of 
iipiccs.     Diiiincicr  ot   eye   ciitcrinLi   leni:' 
time's;  jiiul   lu'iuiy  I  \vi<('  in   the  iiUerorI>' 
vexiiy.     'VUa  oriiiin  of  \\\v  dorsal  tin  is  a 
bclwccn  lluj  hasL'of  the  superior  margin 
Icrior  border  of  the  orbit.     'V\iv  sui>eri<> 
inferior.     Seeonil  sub orhilal  l»one  as  b 
llum  diuQieter  of  <ui)it.      The  color  is  s' 
lain  liirlits  numerous  >mall  lead-color* 
reicion,  exlendini;  half  wav  down  to 
broadly  black  borderi'd  ;  no  yellow 

055;  to  line  of  dorsal  tin  .<MJO  ;  to  1 
caudal  rays  .Hil. 

This  species  is  near  llie   .S.  irsiqm 
the  uuich  more  numerous  scales,  a: 
Coll.  of  1S77. 

*J5.   Metynms  LUNA,  lien.  el.  sp. 

Char.    (rt/i.     This   is    M//let€f( 
si)ine  at  the  base  of  the  dorsal  fin 
premaxillary  teeth  are  in  two  S(  ' 
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four  tcelii.  Tlip  mandilmlur  serk's  is  un  into  era  pled,  and  c 
teelli  OD  eacli  i«idc,  tlic  poslcrior  four  being  mucb  amulItT  tlion  tlic  otben. 
Tlie  two  [loaterior  mandibulars  are  In  contact  with  the  lUMliftD  pulroflli* 
anli^rlor  series,  ood  an;  at'parated  by-  a  narrow  mlerE[iace  Ihiiii  each  citlicr. 
Tlie  general  furm  is  broadly  rhombic.  Tbu  deplb  ia  nne  half  the  Impb 
with  tbc  caudal  lin,  aad  the  length  of  the  iicad  onti-rs  llic  some  lliree  ttd 
one- half  times.  Radii ;  D.  I.  13  ;  A.  83  ;  V.  8  :  P.  VI  The  iufpriur  [»lred 
fins  are  very  aiiort ;  the  others  are  well  dovclopiNl.  Thtr  adipow  flu  li 
i^imishcd  in  its  auptirior  port  with  jointed  ragt.  t\w  inferior  pordnu  It 
scaly.  The  base  of  the  anal  fio  is  covered  with  miuutu  amies.  Tl>t 
origin  of  tbe  firsi  is  u  behind   that  of  the  ventral  lln, 

and  the  anal  1>  i  of  iho  fonnor.    Ventml  afiiao 

48,  all  simple  a  -05+6 — 91  ;  the  lateral  tini:  nm 

siderably  decurvei  i^mi.      I'ht  head   is  wide  and  (U|inMaJ 

above   the  orbita.  iter  the  length  of  the   head  45  tima>: 

the  inter-orbilal  and  the  muEEle  onc«,  ajtiallj'  mewand. 

The  fVontal  nigi.         uiuu  '  convex  in  croee  section.     The  mandibo- 

Iar  teeth  cloae  witoia  the  piuuia.fillaries,  and  the  upper  jaw  prujKt*  be- 
yond tbe  mandible.  The  Uite  am  equa.1,  however,  in  consequeooi!  id  tit 
thickneaa  of  the  lower,  which  fllla  the  apace.  lu  superior  eurfaoc  ri  ptp- 
pillwe,  and  at  Ibt  ixdais  where  it  cornea  in  contttct  with  tbe  nuiLlliiitt 
it  is  continued  as  a  trau  beard  on  each  eide,  reaching  In  l>etow  the  ccotrc  of 
the  narca  when  extended.  The  maxillary  Ie  folded  uuder  the  pnrarMial, 
but  its  posterior  border  caanol  reach  Ihe  line  of  the  anterior  border  nf  llir 

Totallength.  H.  .130  ;of  head,  .040  ;  to  line  of  dorsal  fin,  .005-,  to  Untut 
anal,  .079  ;  to  base  of  caudal  fin,  .103.    Color  silvery,  plumbeous  above 

the  sides  uiarkcd  with  rather  large  round  )ilum1)COUS  s|K>ta.  A  silver  lunil 
on  each  side  of  the  ventral  spinis.  Anal  fin,  caudal,  except  su|terior  and  Id 
fcrjor  iKirdcr.  aud  terminal  halvea  of  paired  fins,  bbick.     Dorsal  du$kv. 

In  a  hirjiier  s]iecinicn,  probablj'  fnim  Naula(230  mm.),  the  soil es  are  fin I'K 
ctenoid,  those  al  the  l)a.sea  of  tlie  median  fins  coarsely  so.  The  hmd  i«  fur 
nislieil  with  minute  rugosities,  and  there  are  no  labial  1>eardB  nor  color 

Coll.  1873-1877. 
08.  MvLBTEs  UIDENS  Spix. 

Coll.  1873. 
0i<.  Mackodon  trauiha  Spi.v. 

Coll.  1873-77. 

100.  Ervthrinds  salmoneus  Gron. 
Coll.  1873-77. 

101.  EUVTIIUINDS   IIREVICAUOA   Glbr. 

Coll.  iM7a. 

102.  PsHKniTLiNA  ARGYROi-e,  ep.  nov. 

Radii ;  D.  I.  9  ;  A.  I,  9.     Scales  in  seven  longitudinal,  and  about  tweaiV' 
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five  transverse  series.  The  scales  are  lost  from  the  anterior  part  of  the 
body  in  two  specimens,  so  that  the  number  given  is  not  absolutely  certain, 
but  very  probable.  Origin  of  dorsal  fin  immediately  above  that  of  ventral, 
and  exactly  halfway  between  the  base  of  the  superior  marginal  ray  of  the 
caudal  fin  and  the  anterior  border  of  the  orbit.  Pectorals  not  reaching  the 
rather  large  ventrals,  which  fall  considerably  short  of  the  anal.  Head  in 
total  length  less  caudal  fin,  four  and  one-sixth  times,  and  equal  depth  of 
body  at  dorsal  fin.  Eye  large,  its  diameter  entering  length  of  head  three 
times,  exceeding  muzzle  by  nearly  half,  and  entering  interorbital  space  1-5 
times.  Suborbital  bones  reaching  pre-  and  interoperculum.  The  mandi- 
ble projects,  and  the  maxillaries  are  very  short  and  subdiscoid,  closing  into 
an  external  concavity  at  the  base  of  each  ramus.  Color  olivaceous,  except  a 
silver  spot  at  the  center  of  each  scale.  Fins  unspotted,  except  the  dor- 
sal, which  has  a  large  black  spot  over  its  middle  portion,  no  black  band  on 
head,  which  is  silvery  on  the  sides. 

Coll.  1877. 

ISOSPONDYLI. 

OSTEOGLOSSID^. 
108.    OSTEOGLOSSUM  BICIRRHOSUM  Vaud. 

Coll.  1873. 

f 

104.   ARAPiEMA  GIQAS  CuV. 

Probably  Nauta,  1873. 

HAPLOMI. 

Cyprinodontid.e 

105.  RivuLUSMiCROPOS  Stein.,  Gthr. 

Coll.  1873. 

SYNENTOGNATHI. 

Belonid^. 

The  genus  Behne  must  be  placed  in  a  family  group  distinct  from  that 
which  includes  the  genus  Exocatus  and  its  allies.  I  have  already  pointed 
out  the  fact  that  it  possesses  a  distinct  coronoid  bone  ;  in  addition  to  this, 
the  vertebrae  display  zygapophyses,  a  character  unusual  among  fishes.  On 
these  two  characters  I  jiropose  the  family  BelonidcB,  Professor  Gill  has 
already  created  this  name,  but  he  did  not  define  the  group  to  which  he  ap- 
plied it. 

106.  Belonb  TiBNiATA  Gunthcr. 

Coll.  187a-77. 

PLECTOGNATHI. 

TETRODONTIDiE. 

107.  Tetrodon  P8TTTACU8  Bl.  Schn. 

Coll.  1878. 

PERCOMORPHI. 

CHROMIDIDiS. 

106.  Hbb06  autochthon  Gthr. 
This  species  is  stated  by  Dr.  Steindachner  to  be  confined  to  the  coast 


GENERAL  OBSERVATION. 

The   121  spociea   enuDiFratcd    in  the  preceding     pagL-s  are  dUliiliuiol 
among  tUe  fuUowmg  natural  families. 

BjMnbraDChidu.' 1 

Hj'puphthRlmldie ,. i 

SituridiB »  ^ 

AspredioidK } 

Sternopj-gidai 11* 

OharoclnidK M 

OBtetigloBBide , % 

OypriaodoQlidiE.                                          , 1 

Belanidtc I 

Tetrodontidffi...                                           ., I 

Chromididn II 


Tlic  preceding  fki 
in  tbe  frMli  watpre  ol  >j 
or  Uiia  catalogue  musl 
doing  I  first  poll)' 
have  been  show 
Amazon.     I  havi:  innVci 
ruvtiLD  Amazun,  2G00  mlin 


n  known  heretofore   as  iireurriuc 
lial  au  Haaljab  of  tlie  MUlrnli 
the  genera  and  siwde^.    In  si 
.cnarcchamclerisUcailyniariD?.  wlilrli 
ncliut-r  t«  inhabit  the  Bntjliiii 
.       buiion  extends  even  U>  \h«  V'- 
:  BL       Tliey  an; ; 
I.  Bthine  L.    TiiroAon  L.,  represented  by  one  upecios  each. 
1  next  euuiuemte  four  Bpecles  which  nre  tonfinfd  to  Ihp  Alpin*  wilrn 
of  the  Aln:i/,<iM,  biivinir  Ih'cii  'irou.^Ul  by  Prof.  Orton  from  (lie  He va lions  of 
from  ]ll,0(H}  to  11,4110  fii-t.    Tlifsi-are  : 
II.  Anj.'  ».ib.ih.  C.  V. 

Tri'liomsPltru.!-  iV'pir  Tscli. 
Tri.!.-'M!/.-lentt  gr.tdli'  C.  V. 
T-lrasuiiopt-r'ii  ijmng  if  inn-' t  Co[>e, 
Tliesc  ii'presi'nt  llic  two  fiiin1lie!i  of  SiluriAr  and  Charaeiuidie.  nhkh 
are  ilisiriliuleil  everywhere  iti   the   iieotropicu!  reahii.     Of  llie    Chai-ofi- 
niiliF.   7'.(rfi/(jiiu;,/eyui(is  iiiiiversiilly  distributed      Of  the   Silurid'r.  Ar'jf4 
is  Alpiiii-.  Iml  whether  fiHind  in  liie  waters  of  the  Pacific  81oi>c  a^  wcl! 
lis  the  Atliiniic,  I  am  nol  iiifornietl.     Tlie  other  genus,  Tri(h-iii,grUr»', 
in  Alpine  ami  West  Cmist,  rtccnrring  from   Eijuador   lo   Southern  Chili. 
Tlie   two   s]H!cie3    eniiuierati-d  above   are   (lie  only   ones   from   Atlantic 
waters  yel  known.     This  iscmei)fthe  few  cases  where  a  West  CoasI  form 
enniaes  the  fireiil    watersbe{l.     It   Ls  well  known  tiint    many  genera  an; 
commiiii  to  tile  waters  of  both  coasts,  and  even,  according  to  Gunihcr,  tlif 
siM'cies  if'i'-rod'in  irahira. 

I  next  note  ilio  genera  which  have  so  fur  not  been  found  on  the  lower  or 
middle  .Vtiin/.oii,  and  wliich  may  be  regarded  as  characteristic  of  the  Pern- 
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vian  i>ortiou  of  its  course.  Tliis  list  is  obviously  only  provisional,  as  explo- 
ration of  the  Amazonian  basin  has  not  progressed  sufficiently  to  enable  us 
to  assert  the  restricted  distribution  of  any  type.  Thus  the  genus  Otocin- 
elus  Cope,  first  obtained  from  the  Peruvian  Amazon,  has  been  ascertained 
by  Steindachner  to  occur  near  Rio  Janeiro.  Zathorax  and  Triportheus  first 
determined  from  western  species,  occur  on  the  Lower  Amazon.  The  genera 
remaining  are : 

III.  Siluridm;  Brochis  Coi)e  ;  GJimnothorax  Cope;  Physopyxis  Cope; 
Agamyxis  Cope  ;  ParioUus  Cope. 

Charaeinida ;  AphyocharaxGlhr.;  Iguanodecten  Qo\i%\  Stethaprion Co\}e. 

Finally,  the  species  which  have  not  yet  been  found  below  the  Peruvian 
boundaries  are  as  follows.  I  include  species  previously  described  by  myself 
from  Pebas,  in  the  essay  on  The  Fishes  of  the  Ambyiacu  River,*  also 
those  described  by  Gill  from  Orton's  first  collection,  and  by  Giinther  from 
those  of  Bartlett, 


Anacyrtus  Gthr 3 

Xiphorhamphus  M.  T 2 

Hydrolycus  M.  T 1 

Xiphostoraa  Spix 1 

Characidium  Reinhd 2 

Aphyocliarax  Gthr 2 

Sehizodcm  Agass 1 

Iguanodectes  Cope 1 

Odontoslilbe  Cope 1 

Leporinus  Spix 3 

Hemigrammus  Gill 1 

Brycon  M.  T 4 

Tetragonopterus  Cuv (V 

Triportheus  Cope ,...'..  1 

Stethaprion  Cope 2 

Chalceus  Cuv 1 

Serrasalmo  Lacep 2 

Mctynnis  Cope 1 

Plecostomus  Art 'V  Mylctcs  Cuv 3 


IV.  SiluridcB 44 

Pseadorhamdia  Blk 1 

Pimelodus  Lac 4 

Euanemus  M.  T 1 

Epapterus  Cope 1 

Anchenipterus  C.  V 3 

Centromochlus  Kner 1 

Doras  Lac 1 

Zathorax  Cope 2 

Agamyxis  Cope 

Physopyxis  Cope 

Dianema  Cope 

Brochis  C/opc 

Clwenothorax  Cope . . :: 2 

Gastrodermus  Cope 5 

Hypoptopoma  Gthr 3 

Otocinclus  Cope 1 

Liposarcus  Gthr 3 


Chietostomus  Heck 5 

Pariolius  Cope t 

Trichomycterus 2 

AspredinidcB 3 

Bunocephalus  Kner 2 

Dysichthys  Cope 1 

Characinuloe 53 

Anodus  Spix 2 

Curimatus  Cuv 5 

Prochilodus  Agass 2 

Roiboides  Gthr 8 


PyrrhulinaC.  V 1 

Ilolotaxis  Cope 2 

GhromiilidcB 10 

Acara  Ileck 6 

Geophagus  Ueck 1 

Crenicichla  Heck 3 


Total  number  of  species  not  yet 
known  below  the  Peravian 
Amazon 
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PEItCESOCES.  ^^m 

Gabtroptbkub  ARcn«u8,  Oeu.  et,  sj).  nov. 

Ohar.  9m.  A  broad  band  of  loelli  on  the  premaxlllaTy  adiI  <leiit«rf 
boiies,  and  it  patch  on  the  vniuor.  Dursal  Bpinous  fin  wUh  four  nn 
Veutra!  Itns  nbdominnl.  Secnnd  (1c>r8nl  iippoeltc  lo  anal.  Dermal  told  nui 
crosslngsoperioT  portion  or  preiDiixillury  reglun.  heno?  the  Jaws  arr  mIt 
ptirllallj  pnilractili,. 

This  genus  is  an  interesting  fort  Mj  of  Mugilida,  rolatoil  I»  Pro 

(uli'in  Cope,   and  Xgmu  Olintbet.  .  wiilc  bnnde  of  teeth,  consisting 

of  numerous  series,  are  not  found  in  me  l»Bt  tum^  k^uub.  bul  helnog  w 
the  firsl.  Here,  liuwercr,  the  spinous  dorMil  Iln  ia  rudiintintttl,  itod  ilitretrr 
no  teetli  on  the  vomer. 

The  pectoral  fln  haa  ilic  elc*vaii-d  iiositiun  usual  in  the  Ptrettotit.  Inn 
the  ventral  Du  U  tuore  poslui-ior  tliuo  la  Mitsii.  having  the  po»iUon  unul 
ill  PhysoslomooB  fiaheu.  Tlie  spinous  doisul  Ga  is  ver.v  BOiatl.  and  th«  isu 
dni  fin  is  forked.  A  lateral  liiir'  of  porea  cEU:nds  along  the  lower  part  cpI 
the  aide. 

The  characters  of  this  genua  render  It  probable  that  ProliMtitui*  sbnultl 
be  referred  to  the  P«rcr»oeu.  Tlie»e  forms  odd  lo  tUP  ailiubar  of  existing 
relntiansliips  t>etween  tlio  CH3ld  bloodeO  vertebralc  fuunic  of  AoatmlJa  uti 
thp  West  Coast  of  South  America. 

Char.  Bpecif.  Rudil.  D.  IV.  I,  11 ;  A.  I.  15  ;  V.  I.  5  ;  P.  15.  Tlifi  dor»l 
si>inpo  aril  vory  small,  the  Brat  about  as  long  as  the  diamoler  of  the  orbit 
iiud  oriaiiniilMiE;  alHivc  a  point  liitlf  uny  between  the  bases  of  (he  ventral 
iinl  miiii  tin^i.  The  pcctor.il  fln  i-J  wide,  and  extends  three  <piarter£  waj  1" 
Ui'-  kisi-of  IIk'  ventral.  The  Inter  e\lund!i  thrce-li(lli<t  the  distance  lolhi' 
Liiiiil  tin.  Till'  anierior  niys  «(  ibc  .inal  are  much  long.-r  tliiin  ilic  ["ft- 
i.rior,  iuid  the  nuirgiii  is  <(.n&ivc.  0:itidal  lobes  sub-e.iual  !ind  acuic. 
Sillies.  i-,iiintin..;  from  spinoiLs  dorsal  to  venlra!  fln  ;  3l)fl;!-3.  Anierii.r  t» 
the  ventral  fin  thescales  l)eci>nie  snuiUer  and  rather  irregiilnr  alons  tlii 
liitenil  line.  Iletwi'cn  tiie  ■w;('ipul  and  first  dorsal  spine  there  arc  5ft  mws. 
The  l.iji  of  the  head   is  settled   to  rlie  line  of  the  aiiliTior  t>on1ers  of  the 

The  inii/./le  iv  pLMminent  and  jwRibolic  in  outline,  projectini;  very  little 
t>eyond  the  niandilile.  Tlie  outline  <>(  the  latter  is  similar  lo  thai  ol  the 
muz/.li',  :iiiil  I  be  nmutb  is  hurizontal  to  a  |>oinl  a  half  the  eye's  diamcler  in 
li-Eint  of  tli[  orbit,  where  it  is  rut  olV  by  the  deeurvature  of  the  premaii). 
lary  )>i>ne>.  I  Irbil  one-finh  the  length  of  the  head,  and  IS  times  in  length 
of  tiiii/.zle,  ^^  hleli  is  one  nini.  less  than  the  slij^htly  convex  intcrubitat 
^\>wi:  The  lengtli  of  the  head  enters  the  total  minus  the  cnmtal  fo.  foar 
'iuies  ;  the  ,L-re;ilest  de[ith  of  tlte  iK.dy  enters  the  same,  six  times.  ToUl 
fro..  *il.  Ai'Mdriiiy  I'hlln.,  \f^\.  i>.  «■. 
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leDgth  M.  .166  ;  of  the  head,  .035  ;  to  origin  of  ventral  fln,  .008  ;  of  anal 
fln  .090  ;  of  second  dorsal  fin,  .096  ;  of  caudal  fin,  .141. 

Besides  the  generic  characters  mentioned,  this  species  differs  fh>m  the 
ProtistiuB  semotilus  of  the  same  region,  in  the  larger  number  of  soft  rays,  the 
smaller  eye,  narrower interorbital  space,  etc.  The  lateral  line  is  belter  de- 
fined in  this  species,  but  is  not  continued  beyond  the  anal  fin  ;  a  few  iso- 
lated tubes  occur  on  scales  on  other  pai*ts  of  the  sides. 

The  color  of  the  Gastrapterui  archmis  is  silvery,  darker  shaded  on  the 
upper  surfaces,  and  without  spots  on  the  body  or  fins. 

Two  specimens  ;  coll.  of  1874  ;  obtained  by  Prof.  Orton,  at  Arequipa  on 
I  he  Pacific  slope  at  an  elevation  of  7500  feet. 


Radiatptn  anff  Rotation. 
By  Pliny  Earle  Chase,  LL.D., 

PR0KE880R  OF  PHILOSOPHY  IN  HaVERKORD  CoLLEOE. 

(Read  before  the  Anwriran  PhiloHophieal  SorUly,  June  21,  1878.) 

Among  the  most  interesting  of  the  unnolved  astronomical  problemit,  an- 
the  questions  as  to  the  origin  of  solar  radiation  and  of  osmical  rotation. 
These  two  problems,  as  I  have  already  shuwn,  are  intimately  connected, 
at  the  centre  of  our  system,  by  the  ultimate  equality  which  exists  betwei^n 
the  velocity  of  light,  the  limiting  centrifugal  velocity  of  solar  rotation,  and 
the  velocity  of  complete  s^ilar  dinsociation. 

It  has  been  commonly  assumed  tliat  pliysical  forces  tend  to  ultimate equi- 
libriimi  and  conse<|uent  complete  sta'^uation.  The  im(>erfe^;tiorjs  of  any 
plan  which  looks  to  such  a  final  result,  liave  led  some  writers  t^>  hup(k>M' 
that  there  may  be  s«)me  compensating  provisions,  hitherto  undisc^>vered,  for 
a  renewal  of  activity.  In  the  scorch  for  such  provisions,  the  equality  ot 
action  and  reaction  and  the  possibility  that  the  anniiensation  is  continually 
TumiBhed,  by  Him  who  is  ever  "  upholding  all  things  by  the  word  of  Hli^ 
power,  * '  seem  to  have  lieen  wholly  overlooked. 

If  we  as^mme  the  existence  of  a  luminiferous  :f;ther,  whether  jm  a  reality,  or 
as  a  convenient  representative  of  co-ordinated  central  force*,  its  aodulaiions, 
when  obstructed  by  inert  centres,  would  necescarily  lead  Utwach  phenomena 
aa  those  of  gravitation,  light,  beat,  electricity,  magnetiam*  etc.  Confining 
oarselves  for  the  present  to  the  action  of  gravitation,  it  ia  well  known  that 
the  limiting  velocity  of  possible  gravitating  arrtion  and  coofeqneal  csea* 

trifiigal  reaction,  at  any  given  poinly  ia^2  yr,  tlie  Telod^  wmiyiMgm^jL* 
If,  according  to  the  bypoUieata  of  JfoaaoUi.  eadi  psftide  !•  tinifMli  % 
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definite  (Dtliereiil  siinos|>liero,  tlie  density  of  IImi  ntin»»pliere  in  h  wivlen* 
ing  nuclnus,  should  vnry  ns  .— -.    Bat  Bccording  to  Qmham's  Uw,  r  « 

y  — —  .  Thererore,  in  order  lo  sAtis^  the  conditions  of  gnivily,  the  uUic- 
real  elasticity,  within  any  nucleus  which  ia  eliherwhoUy  or&lruoBl  whollt 
gaseouB,  OC  — —■ 

Bince  auch  Is  the  supposed  cliaracter  of  the  aol&r  uitclcus,  it  scrtiu  OM 
imlitceiy  that  the  centiifugal  nidiaUons  of  any  hnnvcnly  hody  l>einc  Bt  ill 
the  centrimtnl  ndtations  wbii^h  It  ititerv«t>t3.  miIkt  *ai 
mry  nonHcqnent^iis,  of  sbcIi  ^*^ 


times  equivalent 
stellar  light  and 
potual  internal  os 
orbs  and  then  nigi 
centrifugal  fbrce  - 
bolic  orbital  vele 
perhaps  be  regitr< 
strengthened  by  t^v  . 
Id  the  huge  cumei 
paraboloid,  thclnUrn 

hetween  the  perUiell 

normal  "subsidence,"  \ 
probability  of  an  early  < 

major  axis  of  the  nudci 

358).  nod  the  Sun  being  in  th* 
give  velocities  of  incipient  orbi; 


flrst  tmnsniitted  to  the  luuiinmu 
reaction,  which  is  shown  in  ihr 
action  which  ie  shown  in  gnri- 
il  111  the  velocity  of  lishi.  m*\ 
is  hyjiotliesis,  which  is  furb«r 
as. 

isiudirnicd  by  the  solu-^Wllii 
s  been  pointed  uut  liy  Stock  well* 
lis.  and  the  nuuiy  indloition«  nt 
»  ,        .,  1  in  previous  itapen.  suggest  thr 
1  wtlhsultordinate  niicleull',  ih* 

.y  2  ■*,  {m).939)  and  3  SvWt.- 
I  tit  tim  of  coadenaatioD  wooU 
-..jwrauu.  at  ¥»  (30. 470)  snd  ?  j  («.«»). 
and  H,  would  then  be  in  the  centre  of  tho  entire  system  (^.470—3(1  fltt 
-:-  2  —  4.«fl.i ;  If  I  =  4.8Sfi),  even  ;ts  ©,  is  nearly  in  the  centre  of  the  'w 
ondiiry  system  i  i",,  +   5 1    ■   2  =  1.017). 

If  we  iii.jily  Oitmmere'B  critiTion  (»  ^  11.8.^)0*14),  we  find  !liat  Ihriv 
proiiiinrnl  ceniri-sof  "  siilisldonec  '  were  determined  by  this  early  cllip!">iii- 
;il  niii-leiis.  For  3  'jJ,  ^  II  =  r..'J38.  li,  being  .1.203  :  2  f-i  -,-  a  = 
3.54S.  whii'li  U  iK'ur  the  onicr  limit  of  ihc  nsleroidal  belt,  m;,  being  S.SflO ' 
Ci'i  —  I  ,1  -=-  n  =  1.023.  the  centre  of  tlie  seomdiirj'  system  Iwin;;.  .is 
nl)i>vrRi:it(.-il,  I.IH7.  The  Earih  is  stilt  in  tlie  centre  of  a  "pulwidenw  ' 
ellipsoid,  of  which  tliv  sun  la  in  one  focus,  while  llie  outer  astcrutdal  rciiion 
(3.-J'l28)  iiiid  1',  (0.30281  are  at  opimaite  apsidal  o.\trcmities  of  Ihi.-  nwjiir 
ii\i3.  MureoviT,  3.3035  is  tlie  e.\treniity  of  an  atiuosplicrlcnl  r^idina  tthirii 
would  move  with  the  velocity  of  liglit.  provided  the  sun'a  surfnee  wt'ri' 
movin;;  with  orbilid  velocily,  or  the  velocity  of  incipient  dissoeiation  •  \  ^., 
It  sei.-m.'*  prolmhle  that  in  consequence  of  subsidence,  Jupiier.  whicli.  i- 
we  hnTe  already  seen,  was  the  centre  of  nucleal  volume,  may  have  bt-fnalsii 
the  centn;  ofnuclcal  mnsK.  at  the  time  of  its  complete  orbital  sepanttion  snJ 
that  it  WHS,  therefore,  Ihe  primitive  Sun  of  the  extraasicroldal  planets. 
before  it  became  our  Sun's  "  companion -star. "  For  with  ihepreseni  massif 
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J  the  eyBMm,  &nd  wlili  a  menu  raillus  vector  =  <^,  -|-  ^,  (84,43451,  the 
I  orbital  period  of  Neptune  would  be  T300Q  dnye.  Two  aaccesaive  siihsi- 
,  fences  (34.4845  -i-  n')  n'ouM  bring  the  solur  niicieal  siirrace  to  about  ||  of 
ir  94,53  »oiiir  mdii.    The  angular  ftcceleratiou  of  mtalion,  clue  to  auli- 

Boqnent  nucleal  contraction,  would  oc  -^'    Tberefora,  when  llic  Sun  had 

contracted  to  ila  present  limirs,  ilsrotaiion  period  would  lie  731H18  -r-  M.53' 

=  84.88  days." 
If  thia  were  ibe  only  coinddcnce  of  its  kind  we  mighl,  iKirbaps.  have 

some  good  grounds  for  looking  upon  it  ns  merely  curious  and  accidental. 
'    But  the  bond  of  conoectlon.  which  we  liavc  already  found  lietweeo  roU- 

UOD  and  revolution,  in  the  limiting  forniatiro  undulations  whlcb  are  prop- 
I  »gated  with  the  velocity  of  light,  may  prepare  us  for  accepting  evidences 
[   <if  a  similnr  tmnd  in  lliu  phenomena  of  nebular  subsidence, 

Theri!  nre  three  other  known  systems  of  cosmical  rotation,  which  may 
I   helpustojudgeiiB  to  the  rigblfulniaa  of  such  an  acceplanoe,  viz.;  that  of 

the  estra-aitciuidnl  planeia,  with  an  estimated  average  period  of  about  10 

boun  ;  that  of  the  Intra-asteroidal  planets,  with  an  estimated  period  uf 
.  About  84  bours,  and  tliat  of  the  moon,  with  ii  synodic  period  of  20.5300 
'  days.     If  those  |>eriode  are  dependent  u|>on  the  same  subsidence  which 

led  to  the  early  Iwit  formations,  we  may  reitsouuhly  look  for  evidence  of 
'  that  dependenco  of  a  character  similar  lo  that  which  wo  have  found  in  the 

saaeaf  the  sun. 
We  have  unmi  Uiat  the  first  subsidences  from  2  ui?  and  3  Jf,  account  Ibr 
[  tbe  orbital  ruptures  of  ,Iupitcr  and  the  Earth  i  secondary  subsidences  from 

points  within  the  orbital  belts,  account  for  these  three  rotation  periods. 
I  Por  7ii  -*-  »  =  101.73  solar  radii  and  Jupiter's  orbital  revolution  (4333,585 
'  *y.)  -^  101.  78'  ~  lOh.05  ;  ®,  f-  n  =  19.66  solar  radii  and  Bartli's  orbital 

»avoluilou  (SBCSJW  dy.)  -^  111.68' =  a4h.905  :  y,-^n=  5,443  Earth's 
'  ndil  and  Earth's  rotation  X  5.442'  =  39.619  dy.     In  tbeae  accordancea  we 

Iiave  additional  evidenoo  of  the  equality  of  actiim  and  reaction. 

The  normal  cluiracter  of  rotation  is  still  further  traceable,  even  nf^r  Uie 

formation  of  Ihc  subordinate  planets  in  the  two  principal  planetary  bells. 
3k  the  point  of  Incipient  condensation,  which  woald  l<'4kd  to  such 

nlalioa  [Ktriods  as  bave  boen  generally  assigned  by  aslronomfrs  lo  llie 
.  dlfr«rent  planets,  we  readily  tind  tiiat  G  n  mm  ere 's  criterion.  Newton's  third 
I  tatw,  and  the  law  of  equal  areas,  liaul  to  the  Ibmiulan  1,1  ^^ — '  '" 
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gstoUar-solarparnbolnlJ.  of  which  (rao«iuil 
1,  ihcrs  mutt  hitve  beun  rrcquent  colllilons. 
ibrutge  mlwpprohenslons  aa  [o  Ihe  poulbia 

,1  of  poulble  relBtlva  voloclty.  from  the  ilmplo 


J  IheorlKln  ufwilnr  nulla 
L«xl(t  b«lwMn  Saa  Bud  a 
iBofCroll'siirUleii  h»' 
TilooUy  orooUlslon.   Thi 
t  gMVltallan    ' 
kUklnstbe 

P  TB  mlloi  por  smMind.    If  priilsctloii  were  a<1<led  to  Rrnvltntiou,  or  If  Iho  two 
icB  hod  small  uilld  nuolol  of  gront  dennlty,  while  Iho  ercBter  part  of  their 

|i  Tolama  wugMeoua,  or  irtlicra  were  a  largn  number  of  e<iual  mane*,  the  limit 
b  Of  poulble  velocity  might  be  Lirgely  increHswl. 
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tvklcU  rt  =■  Giimnitiiij'H  filicriiiir  ;  -7  ^=  amvAivx  of  iilttiiPUry  rouiiun*  in 
»\w  orbilBl  revolulioo  ;  It  ^=  radius  of  uobulnr  rontmcUon  ;  ^,  =^  Siin'f 
[iri-eem  radius.     Tnkiut!  Her9ciii?rs  vnlues  for  T  nnil  t  we  huve 
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It  thiu  appratra  liint  : 

1.  All  tile  imiiils  i>I'  iiioipii-iit  L-cmdensHtinn,— <!)■  ""■  >vill'i"  Kirk- 
wix>d's  -'8pliLTi«of  ftttnu'iioa," 

2.  In  llie  iMir  of  oxtm-iwteroidsl  iitaneiawliicli  are  ncarcit  tlic  Mloroldiit 
belt,  the  lnci)>ieiitpoliil«  are  near  tlie  «^cu£araiihdiou  oflbo  inner,  ftiuJ  tbe 
itcular  pcrilulion  tif  Ihe  nutcr  plunet 

8.  In  tlie  pair  or  iiitrn  nxtcroidal  planets  wliidi  an-  nearest  ilie  usttroiilHl 
belt,  till-  iDcipii-nt  iraints  are  utar  tlie  mean  aphelion  uftlic  inner  and  tht- 
jaean  |>erilielii>n  of  ilie  oiiii-r  [>lanet. 

4.  The  sum  of  llie  radii  n(  nebular  conlractlun,  for  ilie  two  princiiKil 
planelH  of  the  solar  gystcnk  (1193..)  +  18211.9  .-  3022),  is  :t1niufit  prtviseh- 
equivalunt  lu  the  sum  of  llii.-  iiiL'iri  |ierihe1inn  rniiii  of  [he  same  planets 
ill,  1O09,«  +  I, ,  1050.4  —  WiO). 

5.  Tliesecinidiiry  ]«)inlsof  ijici]ueiil  iMindunsHliim,  —  i2,,  uiv  all  refeni- 
ble,  llirough  Ilie  siinjile  acfiimuliition  of  nU  u'f-i,  to  primiiry  mean  npliclia. 

«,  The  aigiiiflcance  of  the  fourth  accordance  is  increased  by  Stuckwells 
discovery,*  that  "the  mean  motion  of  Jupiter's  node  on  the  invariable  plane 
is  exactly  eiinal  ti)  tiiat  of  Salurn,  and  Ihe  mean  longitudes  of  these  nodi^ 
differ  Ijy  u.iaclly  lftU°. " 

7.  Gummere's  criterion  couBnus  the  theory  of  Democritua,  that  the  evn- 
lulion  of  worlds  was  due  lo  a  vortical  muvement.  which  was  generated  by 
the  descent  of  the  heavier  atoms  through  tUe  lighter. 
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Letter  of  Dr.  Alexander  Wileocks  on  Shadows  Without  Peiiumbra,  read 

February  1,  1878. 

Evan  Hall,  nkak  Donaldsonville,  Louisiana,  \ 

26th  January,  1878.  i 

To  the  Secretaries  of  the  Aineriatn  Philosophical  Society. 

I  have  within  the  last  few  days  witnessed  a  phenomenon  which  I  had 
diligently  looked  for  in  vain  for  more  than  forty  years,  viz. :  The  Produc- 
tion of  a  Shadow  by  the  light  of  a  Planet. 

The  body  wliich  occasioned  the  shadow  was  the  planet  Venus,  and  tlie 
circumstances  under  which  it  was  seen  were  exceptionally  favorable. 

The  Sun  having  been  below  the  horizon  an  hour  and  a  half ;  the  Moon 
not  having  risen  ;  the  atmosphere  being  very  clear,  and  the  planet  shining 
brightly  in  the  south-west,  I  was  passing  along  a  white  wall  which  faced 
in  that  direction,  and  saw  distinctly  my  shadow  moving  upon  the  wall. 

There  are  some  particulars  in  which  a  shadow  produced  by  a  planet 
should  differ  from  the  shadows  caused  by  the  other  celestial  luminaries. 
To  our  unassisted  vision  the  planets  practically  occupy  mere  points  in  the 
heavens  (their  apparent  diameters  being  only  an  optical  illusion). 

The  Sun  and  Moon  having  each  of  them  a  diameter  which  occupies 
about  half  a  degree  of  space  in  the  celestial  hemisphere,  the  shadows 
thrown  by  these  luminaries  can  never  be  sharp  and  well  defined.  Every 
such  shadow  must  have  a  penumbra. 

Now  in  the  shadows  produced  by  Venus  there  is  no  penumbra.  The 
shadow  of  a  hand  distant  twelve  feet  from  the  wall  I  found  perfectly  sharp 
and  well  defined  ;  and  more  striicing  still,  the  shadows  of  the  twigs  of  a 
Pecan  tree  distant  fifty  yards  were  also  sharp.  These  last  shadows  were 
faint  from  the  effect  of  the  diffused  light  from  the  sky,  which  illumined 
the  wall. 

When  in  sunlight  two  objects  are  made  to  approach  each  other,  there 
appears  between  their  shadows  a  dark  process  which  connects  the  two 
before  the  bodies  actually  come  together. 

In  the  shadows  produced  by  Venus  nothing  of  the  kind  takes  place. 

In  sunlight  a  man's  finger  held  twelve  feet  from  a  screen  has  a  shadow 
consisting  entirely  of  penumbra.     The.  umbra  has  vanished. 

The  shadows  produced  by  Venus  are  exclusively  umbni. 

The  above  observations  and  reflections  may  have  been  made  by  others ;  if 
so,  they  have  not  fallen  under  my  notice. 

P.  8. — A  few  daws  after  the  above  remarks  were  penned,  when  the  new 
moon  was  beginning  to  throw  visible  shadows,  I  had  an  opportunity  to 
compare  the  strength  of  these  with  those  produced  by  Venus. 

The  shadows  caused  by  the  primary  planet  were  sharper  and  stronger 
than  those  thrown  by  our  satellite. 

Very  Respectfully  youra, 

A] 
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/.  A   TU1B  MonochUtrdinUruphtnol  anii  an  Aniline  derioatie*  of  a-Xane- 
iUordiniU-ophmol.     Jl.   Jlerylliitm  Bonitt. 

By  EDflAR  F.  Smith. 

{Bead  btfure  Ihi  AjMrioan  Phtloiopfii^^al  SorUty,  Jvna  21.  18TB.} 

Wheu  Aitaing  nitric  itcid  is  altuweil  lo  act  uimn  giure  nionocJilorMUtrHc 
acid,  there  is  produced  not  only  tlie  corresponding  monoclilomilrosalicjlit 
ncid  (in  BQiulI  quaatitics),  bat  tlio  nitration  usually  eKt«Dds  so  bi  u  lu 
Cikiiae  the  carboxyl  gtuup  to  disappear,  and  two  nilro-gmupa  enter,  IrnT- 
ing  lis  a  nionoctilordlnilroplieiiol.  TIio  formation  of  this  lallcr  compuuiid 
w»s  first  effected  in  tliU  manner  li;  liogera  I  Inaugural  DisscrtMion,  GnV 
tingen.  1875).  The  phenol  Bhowed  n  toneiaDi  fliaing  pi^im  of  W-WC, 
WHS  rather  insoluble  in  cold  water,  more  rcndil;  aulnblc  in  wxrin,  and  ajt- 
t4illized  from  lis  aqueous  BolutioDB  in  loDg  yellow  ttecdloH. 

The  sails  of  this  acid  ore  very  Luautiflil,  but  it  will  Bnllloe  tnt  oar  pnT' 
puse  lo  monliun  only  the  putaMiuin  derlvallvp,  whicii  8«i«rHtiw  Ihim  Itr 
golutioDs  in  long,  beautlflil  silky-rtid  nL-udles,  wilhimt  an;  water  nf  ays- 
Uillizfttion, 

The  above  phenol  and  its  potassium  mit  1  alao  pmducwl,lnit,  after  wnik- 
iug  with  thu  latter  for  some  time,  I  suBpecMd  the  proscniw  or&notlwT  eooi- 
pound,  and  bj-  repeated  re-erystftlliration  tiara  aquoou*  wiliition*  I  fiuslly 
obluined  nut  only  the  red  poUissiuDi  salt,  Iiut  aslnillar  compound  which  se|iti- 
mleil  in  lar^a-  liiiudles  consisting  of  omugc-colored  needles.  Tliese,  after 
hein^'  eoui]ili'tcly  se[>arat(-d   fnnn  tlie  red  sail,  ucrc  subjected  to  an  analy- 

AnalytiK  of  Ihe  nil  nilortd  suit. 
.Ui'.n  -inii-i.  aiilt,  dried  al  1311'  C,  were  phicetl  in  a  platinum  crucible,  a 
few  (Irojih  of  cone,  sulphuric  ncid  added,  and  a  gentle  heat  applied.  Ttiv 
K.,S<)j  that  remained  ^^  .(1204  s"ns.,  wliich  corresponded  to  lo.W* 
]H)liiv^ium,  The  salt  is  aniiydrous.  Tlie  calculated  |>erccntage  of  K  ia 
C,IL<.'l(N<X).OK  is  l.'i.aa?;,  Tlitn>  was,  Iherefore,  no  doubt  as  lo  tlie 
ciinstitutidri  of  ihiesitit, 

MOS I  >CH  LOB  I)  1 N I  TROl'H  EN  O  L. 

Fusing  iioint  aO°  C. 
The  ft'cf  iicid  crystalliited  fl\»m  aqueous  solutions  in  long  yellow  needle*. 
whicli  fused  at  80'C  and  sulidided  again  at  Q9°C.  It  Is  also  identical  with 
the  phenol  of  Kogers  (sec  aliove)  and  the  a-Chlordinilrophenol  of  Faiisi 
and  Siianic  (Annalcn  der  Chcinie  u.  Pliarmacie,  ISTO.  7  Sujiplemeoi- 
l)aDd.     2  Hen  S.  174). 


1878.]  *07  [Smith. 

Analysis  of  the  yellow  colored  salt. 

Water  Determination. — .1617  grms.  air  dried  salt  lost  upon  heating  at 
140°  for  four  hours  .0168  grms.  H^O  =  10.39%.  IJ  mols  H,0  require 
9.53,%. 

Potassium  Determination. — .1449  grms.  substance  gave,  upon  evapora- 
tion with  sulphuric  acid,  .0480  grms.  KjSO^  =  14.86^  potassium.  From 
this  we  see  that  this  salt  Is  also  a  derivative  of  a  monochlordinitrophenol. 
The  formula  is  C^  H,  CI  (NO,).^  OK  -f  IJ  H,0. 

This  salt  is  much  more  soluble  than  the  red  compound.  The  color  of 
the  latter  is  so  intense  as  to  entirely  obscure  the  yellow,  which  conse- 
quently is  overlooked  unless  great  care  is  exercised  in  re-crystallizing  the 
red  com{)ound. 

Monochlordinitrophenol. 

Fusing  point  79°-80°C. 

Upon  mixing  a  cold  solution  of  the  yellow  salt  with  dilute  nitric  acid  the 
corresponding  phenol  separated  in  yellowish  colored  masses,  which  u}x>q 
being  washed  and  re-crystallized  several  times  from  aqueous  solutions, 
separated  in  rather  long  lemon-yellow  colored  needles.  The  fusing  point 
of  this  compound  remained  constant  at  79°-80°C.  The  point  of  solidifica- 
tion was  25°C.,  considerably  lower  than  that  of  the  acid  corresponding  to 
the  red  needles.  In  cold  water  the  acid  is  rather  insoluble,  readily  dis- 
solved on  heating. 

Another  difference  noticed  between  the  free  acid  from  the  red  silky 
needles,  and  that  just  above  described  is  in  the  silver  salts.  The  former 
yields  a  soluble  salt  crystallizing  in  long  bright  red  colored  needles,  the 
latter  one  separates  out  in  bronze  colored  needles  which  possess  a  marked 
metallic  lustre. 

This  new  Chlordinitrophenol  is  usually  formed  in  very  small  quantities, 
therefore  I  have  not  been  able  to  subject  it  to  as  thorough  an  investigation  as 
I  desired.  The  material  with  which  I  worked  was,  however,  perfectly 
pure,  and  as  I  have  obtained  the  compound  at  various  times,  and  the 
analytical  results  being  the  same  on  all  occasions,  I  do  not  hesitate  to 
announce  the  alx)ve  acid  as  another  of  the  many  possible  compounds  hav- 
ing this  comi^)sition.  In  regard  to  the  position  of  the  (NO.^)  groups  I  can- 
not as  yet  give  any  definite  information. 

a- Monochlordinitrophenol- Aniline. 

A  small  quantity  of  a-Chlordinitrophenol  was  mixed  with  sufficient 
aniline  to  dissolve  the  former  in  the  cold.  As  soon  as  the  two  compounds 
were  brought  in  contact  the  solution  assumed  a  beautiful  red  color,  which 
imimrts  to  the  skin  a  rather  difficultly  removable  yellow  stain.  The  solu- 
tion was  gently  warmed  on  a  water  bath  for  ten  minutes,  and  the  liquid 
then  poured  from  the  flask  containing  it  into  a  rathe)*  large  watch  glass  and 
allowed  to  cool.  Upon  cooling  there  separated  hard  nodular  crystals, 
which  were  pressed  well  between  paper  and  dried  by  exposure  to  the  air. 
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then  disBiilTt'd  in  wRrm  whIit.  I'rom  wbiph,  on  fooling.  I<"'g  turlwl  ligbt- 
jellow  neeiHea  separated.  The  ruaing  iioint  or  tliis  compoutul  ifttr 
repeated  rc'crystallizaliuus  remained  coQBtaal  at  ]37''C.  Wlicu  wlutioiu 
□rtUe  compoiiDd  in  water  aru  boilud  luird  aniliueacpanttcsaut.  A.nBniil,v> 
fli»  of  the  su1)siaDcc  indioati.'d  it  to  be  a  \iiiioii  of  oiiu  mol.  ctilordiiiiitu- 
pUenol  with  a  like  unioiinl  of  unllinu— C,  n,  CI  (NO,),  OH.  0,  H,  Nll^ 

Anal]/ii*. — .1231  grmo  dried  aiifHtani<e  burned  wUli  lead  diTuuiate  fcuvu 
.0188  grms.  Carbon  =  46.I0^C.  Tht  hydrogen  di^lcrmi  nation  wiui  loiL 
The  theoretical  percentage  of  CHrboii  demanded  by  tlie  bI>ovit  ixiinpoand  i« 
46.23  $C. 

With  tbeammonia-colwlt  btw^sorOenibund  Oilil».  aMoDocblordlaHpv 
phenol  j-ieldB  exoeedingly  iK-auiifiil  (wmi«>uiuis.  My  results  in  this  dint 
lion  will  be  given  ktcr. 

BEUyLLIUU  Ho  RATE. 

'Some  time  ago  1  wiw  norkiii};  Willi  liGrylliinn  und  added  lu  a  w>luti«u  vt 
its  cliloride  an  excvsa  at  a  nUhcr  cuni«ntntcd  lumx  Miluliao.  An  iiiimi.' 
dUte  precipitaiioo  was  the  result.  The  precipitate  wan  throirii  \i|>un  a  Al- 
ter and  waslied  with  hut  water,  nntil  a  drop  of  the  wnshingn  r%-BpiirsU>d 
upon  platinum  foil  loft  no  residue. 

The  precipituti'  was  dried  und  tested  for  liomcic  ncid,  but  this  wm  sot 
fouud  present.  Another  portion  of  tbc  same  prcdpitatc  subjected  lit  id 
analysis  proved  it  to  t«  nothing  more  tbiiu  beryllium  hydrate,  cunsetpiently 
if  the  borftte  bad  been  ni  firsi  produceil.  ihe  subsequent  boiling  with  hot 
water  Iwd  dcoompoaed  it. 

Another  portion  of  tlie  bcryUiuui  ddoride  woa  treated  iii  a  aimiiar  man 
ner.  The  precipitate  was  brou^^ht  on  the  Alter  to  allow  tlie  liquid  la  dtala 
oil,  nnd  llien  lijwd  with  nild  water  into  a  ffliuli  ilnslt,  water  n-lde.!.  nriil 
hHiiwimI  to  stand  for  some  tinic — beinii  ocoisionally  shaken.  The  preripi. 
tHte  w;iH  tlicu  brr)U,!;ht  on  to  a  (liter  and  dried  liy  ex]>osure  to  tttc  air. 

Boracic  acid  was  found  present  when  the  tests  were  niade. 

Analysis  gave  me  the  fnllowing  iiereeniagosof  Iwrj'lliuni  o.\ide:  6'.r- 
BeOandfl-Sl'I-BeO. 

Tho  horaric  acid  was  iioiiesli mated, 

Mav  2;i.  iHlK 
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Stated  Meeting^  March  15M,  1878. 

Present,  14  members. 

Vice-President,  Mr.  Fralby,  in  the  chair. 

Photographs  for  the  album  were  received  from  Mr.  C.  H. 

F.  Peters,  Director  of  the  Litchfield  Observatory,  and  Pro«- 
fessor  of  Astronomy  at  Hamilton  College,  Clinton,  N.  Y. 

Also  from  Prof.  John  Wm.  Dawson,  LL.D.,  F.  R.  S.  &  F. 

G.  S.,  Principal  and  Vice-Chancellor  of  the  McG^ill  Uni- 
versity, Montreal,  Canada,  and  from  Mr.  Sam'l  F.  Haven, 
Worcester,  Mass. 

Letters  of  acknowledgment  were  received  from  the  New 
Hampshire  Historical  Society,  dated  Concord,  March  9th, 
1878  (100),  and  the  Franklin  Listitute,  JMarch  12th,  1878 
(100),  and  postal  cards  from  many  other  correspondents. 

A  letter  of  thanks  for  the  use  of  the  Hall  on  the  evening 
of  February  26th,  was  received  from  Dr.  Thomas  M.  Drown, 
Secretary,  dated  Easton,  May  9th,  1878. 

A  letter  from  the  State  Historical  Society  of  Kansas, 
dated  To^ieka,  February  27th,  and  signed  F.  G.  Adams,  Sec- 
retary, giving  a  list  of  State  publications  at  the  command 
of  that  Society,  and  proposing  exchanges.  On  motion  the 
name  of  the  Society  was  ordered  to  be  placed  upon  the  list 
of  correspondents  to  receive  the  Proceedings. 

A  letter  (P.  C.)  was  received  from  Prof.  Henry  S.  Osborn, 
State  University,  Oxford,  Ohio,  offering  a  donation  of  fossils 
to  the  Cabinet. 

Donations  for  the  Library  were  received  from  the  Mining 
Bureau  at  Melbourne ;  the  Academies  at  Berlin,  Brussels, 
Rome,  Minneapolis,  and  Chicago  ;  the  Geographical  Societies 
at  Paris  and  Bordeaux;  Revue  Politique;  London  Nature; 
Essex  Institute ;  Boston  N.  H.  Society ;  Silliman  and  Dana ; 
Long  Island  Historical  Society;  Mr.  J.  C.  Bancroft  Davis  of 
New  York;  the  Geological  Survey  of  New  Jersey;  the  Frank- 
lin Institute,  Penn  Monthly,  Medical  News,  Medical  Joiir- 
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nal  of  Pliarmiiey,  Mr.  Henry  Philips,  Jr.,  and  Mr.  Peraifor 
Frazer,  Jr.,  of  Philade]|>hia,  the  Liglit  House  Board  and 
Department  of  State  at  Washingtyn  ;  Wiaconain  State  Hi«- 
torical  Society ;  Minnesota  Historical  Society,  and  Mioisterio 
de  Fomento,  Mexico. 

The  death  of  Gen.  Joseph  G.  Swift,  od  July  23d,  1865. 
at  Geneva,  New  York,  aged  82,  was  anooaaced  by  letti'r 
from  Prof.  Henry  CJoppee. 

The  death  of  Prof.  Theodore  Strong  in  1871  or  1872,  Wiw 
reported  by  Prof.  Thomas  Hill,  of  Portland. 

The  death  of  Lord  Mahon,  Earl  Stanhope,  \a  1875  (?)  wa* 
reported  by  Mr.  H.  Armitt  Brown,  and  others. 

The  death  of  Prof.  Charles  E.  Antiioii,  at  New  York,  and 
the  death  of  Mr.  Wm,  H.  Grinnel!  were  aiao  reported. 

Prof.  Sadtler  made  an  explanation  in  reply  to  certain  puU- 
liehed  criticisms  by  Prof.  Morton,  of  Hoboken,  Tf.  J.,  rela- 
tive to  Prof.  Sadtler's  gas  analysis  of  1877. 

Mr.  Lesley  placed  oti  record  Mr.  Sherwood's  DerODlaii 
Section,  made  at  CatskiU  and  along  Scohnrie  Creek  some 
years  ago  under  the  orders  of  Prof,  James  Hail,  who  has  per- 
mitted its  publication. 

Pending  nominations  Nos.  852  and  853  were  read. 

Mr.  Price  presented  a  rejxirt  from  the  Committee  on  the 
Michaux  Legacy,  with  recommendations,  which,  on  mo- 
tion, was  approved,  and  the  appropriations  f 


T]ie  Coiniiiillce  on  tlic  Jlichnuji  I.tgncy  respectfully  report  : 
TliiU  at  11  iiKiCiiug  IielU  the  Mtii  of  March.  187^  (present  Tiljrlmwii. 
Smitli.  Townseiul.  Price),  tlic  sylkljus  of  Dr.  RoUirock's  lectures  wm  «p- 
provi'd.  unci  recoiiiiDcndcd  to  the  Society,  fur  approval  and  publication 
witli  5(ii>  c-vlra  copies  for  circulnlion,  and  tlial  the  lecturer  l)e  advertised  l)y 
haniibills  and  in  not  over  Ave  newsiMijHirs. 
Also  tli:it  upprfipriatiors  be  inade  as  follows : 
For  Dr.  Rotlirock,  two  hundrett  and  eighty  (♦280)  dollars. 
Advertising,  fifty  Hf-lOi  dollars. 

And  for  planting  sixty  (tGO)  trees  fniin  Michaux  importjiiiona,  within  ili* 
Universily  grounds  sixty  (*Gi>)  dollars. 

Signed,  ELI  K.  PRICE,  Chairm„r,. 
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in  iron  and  steel  was  observed  by  him  several  years  ago,  but  he  believed 
that  it  was  not  generally  credited.  It  was  a  source  of  error  in  determining 
carlx)n  by  the  coloriraetric  method.  He  proposed  to  make  further  investi- 
gation by  analyses,  and  to  communicate  his  results. 

The  Committee  on  the  Michaux  Legacy  reported  that  they 
had  purchased  and  presented  to  the  Fairmount  Park  Com- 
mission, for  Horticultural  Library,  the  North  American 
Sylva,  by  Michaux  and  Nuttall. 

Prof.  Cope  moved  the  appointment  of  a  committee  to  ex- 
amine and  report  on  the  merits  of  his  paper,  reported  on  ad- 
vei'sely  to  its  publication  at  a  previous  meeting  After  dis- 
cussion of  the  motion  by  Messrs.  Cope,  Frazer,  Briggs  and 
LeConte,  the  consideration  of  the  subject  further  was,  on 
motion  of  Dr.  LeConte,  postponed  to  the  next  meeting. 

Pending  nominations  Nos.  852  to  856  were  read  and  the 
meeting  was  adjourned. 


Stated  Meeting,  April  19M,  1878. 

Present,  15  members. 

Vice-President,  Mr.  E.  K.  Price,  in  the  chair. 

A  letter  acknowledging  the  receipt  of  Nos.  96,  97, 98,  was 
received  from  the  Royal  Academy  at  Amsterdam,  dated 
Oct.  20,  1877. 

Letters  of  envoy  were  received  from  the  same,  Nov.  13, 
1877  ;  the  Royal  Zoological  Society,  Amsterdam,  Feb.  1, 
1878 ;  the  Society  at  Marburg,  Jan.  1 ;  and  the  Royal  Ob- 
servatory at  Bruxelles,  Oct.  1, 1877. 

A  letter  was  received  from  the  Fairmount  Park  Commis- 
sioners acknowledging  the  gift  of  the  Michaux  and  Xuttall 
Flora  Americana,  for  the  Park  Library,  dated  April  13,1878. 

Donations  for  the  Library  were  received  from  the  Acade- 
mies at  St.  Petersburg,  Berlin,  Amsterdam,  Bruxelles,  Rome 
and  Philadelphia ;  the  Zoological  Society  at  Amsterdam ; 
the  German  Geological  and  Horticultural  Societies  in  Berlin ; 
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the  Societiea  in  Ulin,  Caeaol  and  Marburg;  M.  Henri  do 
Saussure;  the  Royal  Institute  at  Luxembourg;  the  Obwir- 
vtttoriea  at  Oxford,  Bruxellea  and  Ciuciiiuati ;  the  Geological 
Oommercial  Society  at  JJordeaux ;  the  Geographical  ami 
Moteorologicai  Societies,  Victoria  Institute  and  London  Na- 
ture; the  Royal  Society  at  Edinburgh;  thy  Royal  Geologi- 
cal Society  at  Dublin  ;  the  Boston  Natural  History  Society ; 
American  Antiquarian  Siwiety  ;  Prof.  James  Hall  :  Penn- 
eylvania  Magazine  of  Ilifitory  and  Biography;  Mr.  M.  Rusaell 
Thayer  of  PhiWlelphla;  Mr.  E,  A.  Barber  and  Prof.  J, . I. 
Sylvester  of  Baltimore. 

Mr.  Lesley  read  extracts  from  a  letter  from  Prof.  E.  De^or, 
of  Neufchatei,  resjiectiiig  the  discovery  of  '•  pierres  4 
fecnillea,"  or  rocks  with  cup  Hculptures,  in  the  vicinity  i»f 
Lyons,  in  Danphine,  Thuringen,  the  Altmarck,  Pomera- 
nia,  Mecklenburg,  Hanover,  Uoheniiu,  and  Lower  Aus- 
tria. 

"  III  Sweden  where  they  go  by  the  name  of  Elfenstamr 
people  at  this  day  carry  to  them  all  sorts  of  offerings  and 
anomt  them  with  lard  against  diseaaea  (sm()rja  Bten  for 
sjukdora)  (Siegthuni). 

"  lint  what  IS  particularly  interesting  is  the  discovery  re- 
ci'iiflv  [Ji:uli'  tif  similar  cups  on  the  walla  of  the  old  churchw 
of  Northern  Germany,  even  when  the  walls  are  built  of 
bricks,  as  is  the  case  on  three  of  the  old  churches  of  Greifi- 
wald."  [Sketches  were  shown  of  several  brick  courses  with 
groups  of  ciips.*J  "It  is  another  instance  of  that  habit  of 
tlie  Christiiin  apostles  to  borrow  all  sorts  of  practices  from 
heiithcndom  and  apply  them  to  their  own  cultns," 

Mr.  Fnmkliri  Piatt  communicated  a  section  of  the  Pale- 
ozoic rocks  of  Blair  Co.,  Pa.,  measured  and  compiled  during 
the  last  season's  work  of  the  Geological  Survey,  by  Mr, 
Sandoi-s. 

Prof.  Fnizer  described  pot  holes  and  Indian  cup  sculpture 
on  the  shore  and  island  rocks  of  the  Susquehanna  River: 
and  Dr.  LeOonte  described  the  |)Ot  holes  produced  by  wave 
movements  on  the  north  shore  of  Lake  Superior. 

*  Nxi'frlicn  iiiiil  milcii  on  tlio  Cliiirches  of  Orlelhvald,  by  Dr.  FI«|eL. 
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Dr.  LeConte  communicated  two  more  lists : 

1.  List  of  Coleoptera  found  in  the  Lake  Superior  region, 
by  H.  G.  Hubbard  and  E.  A.  Schwarz. 

2.  Contribution  to  a  list  of  the  Coleoptera  of  the  Lower 
Peninsula  of  Michigan,  by  the  same. 

Dr.  Horn  communicated  two  papers : 

1.  Synopsis  of  the  Colydiidce  of  the  U.  S. 

2.  Revision  of  the  species  of  the  sub-family  Bostrichidce 
of  the  U.  S. 

Prof.  Frazer  threw  upon  a  screen,  by  means  of  Mr.  Hol- 
man's  calcium  light  with  microscope,  magnified  reflections  of 
the  pits  in  tin  foil  produced  by  the  stylus  of  a  phonograph, 
and  showed  by  a  discussion  of  their  shapes  that  diflterent 
vowels  and  vowels  of  diflterent  time  lengths  had  diflFerent 
and  constant  characteristic  marks  visible  to  the  eye,  that 
these  marks  were  single,  double  and  triple,  always  connected 
in  the  same  manner  and  order.  Even  the  resolution  of  diph- 
thonejs  appeared  possible.  His  experiments  were  made  with 
the  assistance  of  Mr.  Plush  of  Philadelphia,  and  on  his 
phonograph. 

Jfl'of.  Frazer  also  recorded  a  new  use  of  the  "  Edison  trans- 
mitter" for  measuring  amounts  of  pressure  by  means  of  the 
galvanometer. 

Pending  nominations,  Nos.  852  to  856  were  read,  and  on 
motion  the  regular  election  of  members  was  postponed  to 
the  next  meeting. 

And  the  meeting  was  adjourned. 


Stated  Meeting^  May  3rf,  1878. 

Present  13  members. 

Vice-President,  Mr.  Fraley,  in  the  chair. 

Photographs  for  the  Album  were  received  from  Prof.  F. 
A.  March,  of  Easton,  Pa;  Prof.  T.  M.  Drown,  of  Easton,  Pa  ; 
Prof.  W.  C.  Cattell,  President  of  Lafayette  College,  Easton, 
Pa. ;  Prof.  Thomas  Conrad  Porter,  of  Easton,  Pa. ;  and  Presi- 
dent F.  A.  P.  Barnard,  of  Columbia  College,  New  York 
City,  with  a  letter  from  the  same. 
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A  letfer  nt'  acknnwle<lgmont  was ^wiveil  from  the  Koyal 
Academy  of  Sciences  in  Lisboo,  dutud  Msnrh  12,  1878 
(96,  9S). 

A  letter  was  received  from  the  Count  de  Toronaa,  dated 
Madrid,  April  ICth,  1878,  announcing  the  transmission  of  a 
donation  for  the  liibrary,  as  a  mark  of  friendly  8yrai»at±iy 
with  the  objects  of  the  Society. 

Donations  for  the  Library  were  received  trom  the  Sfwiety 
at  rim  ;  Revue  Politique ;  Oommercial  Geographical  So- 
ciety at  Bordeanx;  Flora  Batava;  Astronomical  and  Anli- 
qnarian  Societies  of  London  ;  Editors  of  Financial  Ueform 
Almanac  and  Nature;  Boston  Natural  History  f^iciety; 
Museum  of  Comparative  Zoology;  Editow  of  Plum- 
ber and  Sanitary  Engineer,  New  York;  Mr,  W,  E  Dubois 
of  Philadelphia;  Dr.  lleni;y  Harttihorne;  U.  S,  Geograjibi- 
cal  and  Geological  Survey  of  the  Territories,  and  Mltilit«rio 
de  Fomeiito,  Mexico. 

The  following  coramuuicatiou  was  made  by  the  Sacretary, 
"A  detailed  section  of  the  rocks  included  between  the  lower 
productive  coal  measures  and  the  dark  slmlea  of  the  De- 
vonian, in  the  vicinity  of  Renova,  Clinton  Co.,  Pa.,  by  H. 
M,  Chance,  of  the  Geological  Survey  of  PennBylvunia." 

The  Secretary  read  [lortions  of  a  letter  from  Mr.  W.  D. 
H.  Mason,  W'illiamstown,  Pa.,  describing  the  circumstance! 
of  bis  recent  discovery  of  reptilian  footprints  on  a  slab  of 
siatc  rock  from  the  shaft  of  tlie  Ellengowan  Colliery,  over- 
lying the  liijtmnioth  antliracite  coal  bed,  in  the  Mahauoy 
Vallcy,  Scliiiylkill  Co.,  Pa.,  the  original  being  in  the  posses- 
sion of  Mr.  Lorcnz  of  the  Reading  R.  R.,  to  be  dei>ocited 
iu  the  ninscuni  of  the  Academy  of  Natural  Sciences. 

I.- Her  of  .Vr.  H'ni.  D.  IL  M>,m;,  C.  K..  of  Wmiamit'-m.  Da-iphin  Cbb^*. 

Pt..,i-y.v'«/'(.  .".  the  n<ttni,-bU:t  Fooi-ti-'-k' fr.iia  (lit  KlUnyoicai.  5«afl 

1*,-  S.-!,iii/!l,in  C-a:lt).  BaUl  Apiil  T,,  187H. 

A.^  iin  ii.lilitiiiiiiil  liuk  aiWwi  lo  ktiiiw loilpc  in  Ihe  mvHterj-  attemling  the 
imipr-js  riri-ri';iiHiii  gom;;  mi  ihirini:  iliu  coal  Birniation,  in  which  geolosisls 
liiivc  inTi'iiil'iir(.'hei.'n  aliiinst  iinntiiiiiuus  indoulitina;  tlie  existence  of  highft 
aniniiil  life,  tin:  tiiiiliiic;  r>f  the  siniculurly  rlenr  fDnsit  Bniraciiian  foot-nurb 
iniprinteil  tiji  the   ^'niy  sliity  SAndslime  nverlyiog   Ihe   uiammotl)  wmh  ot 
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coal,  which  have  for  some  time  past  been  exhibited  in  the  office  of  "VT. 
Lorenz,  Esq.,  Chief  Engineer  of  the  Philadelphia  and  Reading  Railroad 
Company,  were  placetl  in  his  care  for  critical  examination  by  those  inter- 
ested in  such  discoveries,  previous  to  being  presented  by  Mr.  Lorenz,  on 
my  behalf,  to  the  Academy  of  Natural  Sciences  at  Philadelphia. 

These  foot-marks  might  easily  be  mistaken  by  people  in  general  for  those 
made  by  a  small  bird,  on  account  of  the  three  toes  on  the  front  and  one  at 
the  back  part  of  the  foot  with  the  joints  and  curved  nails  or  claws,  which 
are  distinctly  shown  by  their  deeper  indentations  on  the  stone.  The 
cushion-like  ball  of  the  foot  aids  the  deception  ;  but  the  regular  alternation 
of  front  and  hind,  right  and  left  feet,  each  on  their  own  line,  as  made  by 
four-footed  animals  of  the  kind,  dispels  the  idea  of  a  biped. 

These  foot-prints  were  found  on  the  15th  of  June,  1876,  at  Ellangowan 
colliery,  owned  and  operated  by  the  Philadelphia  and  Reading  Coal  and 
Iron  Company,  situated  in  E.  Mahanoy  Tbw^nship,  Schuylkill  Co.,  Pa., 
about  midway  between  Mahanoy  City  and  Shenandoah,  in  a  small  valley 
diverging  from  the  Mahanoy  valley  proper.  In  this  valley  a  split  of  the 
mammoth  seam  occurs  which  can  best  be  explained  by  the  mining  en- 
gineers of  the  C.  &  I.  Co.,  who  have  access  to  the  maps  and  mines  Avitli 
all  their  secrets,  splittings  and  ramifications,  together  with  all  the  pecu- 
liarities, depth  and  thickness  of  rock  and  coal  seams  at  that  point. 

Inquiry,  at  the  time,  of  the  bosses  of  the  colliery,  elicited  the  bare  in- 
formation that  the  rocks  amongst  which  the  specimen  was  found,  had  been 
taken  from  the  shafl  while  it  was  being  sunk  and  overlaid  the  mammoth  : 
but  they  could  give  nothing  definite  as  to  depth  below  the  surface,  or  i)Osi- 
tion.  My  ow-n  impression  is,  that  it  was  taken  from  the  upper  and  most 
shelly  or  shale-like  portion  of  this  stratum  of  slate  ;  thisopinion  being  based 
upon  the  fact  that  the  most  noticeable  peculiarities  exist  mainly  in  its  upper 
portion.  Of  these  peculiarities,  the  frequent  occurrence  of  nodules  of 
hematitic  iron  and  occasional  ripple  marks  are  the  most  prominent.  In 
fact,  it  was  by  the  observati(>n  of  thcs**  characteristics  that  I  was  led  to 
search  among  the  rocks  lying  around,  that  the  footmarks  were  found,  and. 
if  not  destroyed  by  the  burning  of  the  breaker  last  fall,  the  other  iK)rtions 
of  the  same  rock  still  remain  there.  The  piece  bearing  the  marks  wa?? 
much  larger  than  it  now  is  and  was  trimmed  down  for  convenience  in  car- 
riage, though  the  foot-marks  were  all  preserved  and  all  I  cared  for. 

It  had  been  lying  under  the  eaves  of  a  shed,  subjected  to  the  dripping  of 
water  therefrom  for  several  years,  and  close  to  the  path  leading  around  the 
shed,  and  by  which  jmth  the  mules  were  driven  when  used  at  the  breaker. 
Only  a  portion  of  one  foot  was  first  visible,  but  by  carefully  removing  thin 
films  or  scales  of  slate,  the  others  were  brought  out.  So  cautiously  did  I 
work,  that  the  impressions  on  the  upper  scales  were  destroyed,  because  too 
thin,  and  the  danger  of  injuring  those  on  the  body  of  the  stone.  The  fear 
of  injury  was  so  strong,  that  I  only  felt  sure  of  my  prize  when  it  wmis 
safely  deposited  in  my  room  at  the  hotel.  Habitual  search  for  fossils  when 
about  a  rock  bank  of  a  coal  mine,  or  where  slates  and  shales  present  any  in- 
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(lication  of  fossil  rciiiaina,  Inl  me  to  searcb  Hniiind  on  tlic  iiCLfwiun  of  Ibi« 
flnd  wlilcli  solves  so  knoLLy  a  |irol)1oiu. 

The  frequent  occurrence  of  uoduloa  of  iron  Iji  different  rocks,  slialm,  or 
argillaceous  deposits,  I  linvo  never  seeu  ascribed  by  any  writer  I  b»ve  had 
access  lo,  to  au;  cause  oilier  tlmn  the  accidental  collection  of  ferru^ioiu 
matter  by  molecular  attraction  ;  but  in  the  center  of  such  nodules,  some 
definite  shape  is  often  found  :  sotnetlmes  a  leaf,  an  insect  or  oulya  grain  "f 
sund ;  or,  the  interior  cavity  may  be  lilted  wirJi  ochcmus  or  argillncoous 

In  the  old  red  saudetone.  foesiiized  9sh  and  plants  mo«t  frei|iiently  show 
a  easing  or  thin  cover  of  a  strongly  ferruginous  nulure,  wliicii  (iecn.-asee  iu 
Elrenglli  M'itli  increased  dialnncp  from  the  center  of  tlic  cnet  in  tlic  mme 
ratio  a8  one  color  la  blended  into  anoiher  tiy  ttie  urtlst. 

Iu  tlio  sIntcB  iind  fine  uiudBtonee  where  niHlules  niJiMiur,  tliey  either  have 
a  cavity  of  looae,  oolierous  mattei'— u  pyritoiis  speck  or  a  inaas  of  omsll, 
strongly  su1[i1iuii)ub  pyrites  in  eryslula— sonietimea  only  a  gnviii  or  sand ; 
&nd  in  the  coarser  sandstones  between  the  coal  seams,  the  plants  expoaed 
on  their  surfitce  present  u  dark  brown  appoarsnce,  which  abows  a  red 
streak  when  the  film  is  thick  eiiougb  to  bear  scratching. 

Balls  found  iu  the  slates  and  fine  Bandstones  vary  in  shape  as  tbey  ilo  Iu 
aiKc.  &OTU  a  perfect  sphere,  lo  irregular  oblonj^s  of  every  imaginable  form. 

Now,  Itkkingihe  abundance  of  fossil  fish  and  other  organic  remains  found 
in  some  porlloiis  of  the  old  red  sandstone,  may  we  not  reitsiniiilily  siipjKiw 
that  the  gray,  slaty  sandslone,  overlying  the  mammoth  coal  seam,  lying 
low  down  in  our  anthracite  coal  measure,  has,  in  like  manner  been  a  re- 
ceptacle for  the  remains  of  animal  life  ;  altUougti  tliese  remains  present  to 
the  eye  more  of  the  appeanmco  and  fomi  of  potatoes  than  animal  remains? 
Is  it  not  possible  that  by  partial  decom[)osition  and  chemical  action  upon 
their  tissues  and  l)ones.  they  were  converted  into  n  pulpy  or  gelatinous  sub- 
stance wliicb,  by  llie  action  of  the  water  in  which  they  were  Boated  or  by 
the  joint  attrition  of  water  and  fine  mud  into  which  their  bodies  were 
borne,  thesis  jelly-like  remains  were  rolled  out  of  all  semblance  to  their 
original  organic  shape,  and  then,  by  the  strange  cliemisliy  of  the  period, 
became  each  a  nucleus  to  which  were  attracted  the  minute  particles  of  iron 
converting  their  remains  into  the  substances  and  shapes  tbey  now  bear? 

These  thoughts  suggested  themselves  at  various  times  before  the  finding 
of  the  tracks  in  the  same  bed  by  the  singularly  animal-like  shape  uf  some 
of  the  nodules  previously  met  with.  "Accidental"  sliapes  tbey  may  have 
been,  as  I  could  find  no  trace  of  tooth,  claw,  or  bone  of  any  kind,  yet  this 
docs  not  discourage  me  from  holding  to  the  firm  belief,  amouniing  almost 
to  conviction,  that  such  discoveries  will  be  made,  and  by  the  calling  of 
attention  to  this  point  by  men  of  acknowledged  scientific  character,  others 
may  be  led  to  examine  more  closely  these  singularly  sown  nodules  and 
yet  more  conclusively  than  these  few  tracks,  establish  beyond  dispute  the 
extetence  of  animal  life  in  abundance  during  the  period  of  the  formation  of 
coal. 
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The  tunnel  driven  through  Big  Lick  Mountain,  at  the  Summit  Branch 
Colliery  at  this  place  (Williamstown),  furnished  me  at  one  time  with  a 
specimen  of  more  interest,  if  possible,  than  the  saurian  foot-marks  from  the 
Mahanoy  Valley,  being  no  less  than  a  sandstone  cast  of  the  head  of  the 
thigh  bone  of  some  animal  that  had  evidently  been  of  large  size,  the  cast 
having  been  over  four  inches  in  diameter,  and  nearly  ten  pounds  in  weight. 
It  was  presented  to  me  by  Mr.  Daniel  James,  the  foreman  of  the  gangs  of 
men  driving  the  tunnel  from  the  south  side.  He  could  not  find  a  trace  of 
the  other  portion,  as  it  had  been  thrown  out  by  a  blast,  although  he 
searched  carefully.  In  appearance  the  cast  had  a  striking  similarity  to  the 
head  of  the  femur  in  a  human  skeleton  and  was  almost  perfect,  owing  to 
its  great  hardness  and  the  hard  character  of  the  surrounding  rock,  some 
of  which  clung  to  it  most  tenaciously  and  could  not  safely  be  removed  by 
hammer  and  chisel.  Unfortunately  it  went  astray  by  getting  into  the 
hands  of  some  unprincipled  individual  during  transmission  to  the  Society 
of  Natural  Sciences  at  Reading,  to  which  my  design  was  to  present  it,  and 
only  the  memory  remains. 

This  most  interesting  cast  was  from  a  "slip,"  in  excessively  hard  rock 
lying  north  of  what  is  here  known  as  the  "Whites"  vein  or  scam  of  coal, 
hundreds  of  feet  beneath  the  mammoth,  but  overlying  the  Lykens  Valley 
seam.  As  I  preserved  no  record  or  drawing  of  this  find,  it  is  only  by  a 
draf\  upon  memory  to  give  an  indistinct  idea  of  it  in  a  rude  drawing  as 
this  ♦  *  *  * 

The  cast  was  a  fine-grained,  very  compact  sandstone,  whollj'  different 
in  texture  and  color  from  the  surrounding  rock  of  the  "slip,"  whicli  was 
over  a  hundred  feet  beneath  the  surface  of  the  mountain  and  several  hun- 
dred 3'ards  from  the  southern  opening  of  the  tunnel,  so  that,  without  an 
opening  to  the  surface,  which  there  was  not,  it  could  not  reasonably  be 
suspected  to  have  been  the  remains  of  an  animal  dropped  in  from  the  sur- 
face. This  was  in  the  summer  of  1872,  but  the  impression  it  then  created 
was  very  strong  and  its  appeumnce  still  remains  vivid  in  memory. 

Respectfully,  &c., 

WM.  D.  H.  MASON. 

Williamstown,  Dauphin  Co.,  April  4,  1878. 

Prof.  Prime  exhibited  photograph  pictures  of  limestone 
{Sihiro-cambrian)  outcrops  along  the  west  bank  of  the  Le- 
high River  above  Allentown,  which  evidently  verify  Prof. 
Rogers'  hypothesis  of  the  cause  of  the  geHeral  south-east 
dips  which  prevail  through  the  Great  Valley.  In  these  pic- 
tures a  number  of  local  sharp  overthrown  anticlinal  rolls  or 
saddles  are  beautifully  exhibited. 

Prof.  Frazer  remarked  that  he  had  just  completed  his 
Susquehanna  river  section  in  Lancaster  County,  through 
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the  same  limeatone  formation,  and  was  surprised  to  find  evi- 
dence in  its  constructioii,of  very  broad  and  reguUranticllDai* 
with  opposite  dips;  the  whole  limoatone  series  lueasuriug 
more  than  3000  feet;  a  meaaiirement  corresponding  very 
well  with  that  of  the  limestones  in  York  Co. 

Prof,  Prime  said  tliat  he  could  not  obtain  more  than  2000 
feet  of  limestones  in  the  Lehigh  region. 

Prof.  Houston  described  some  improvement.a  which  he  and 
Prof.  Thomson  had  been  making  in  the  form  of  the  teli-- 
phone. 

Pending  nominations  T^os.  832  to  856  were  read  and 
balloted  for,  and  No.  857,  and  new  nomination?  Nos.  868  to 
8e^  were  read. 

On  motion  of  Dr.  LeCoiite,  the  eonsideration  of  Pwkil 
Cope's  resolution  was  again  pot^tpoiied,  on  account  of  Iiia  a)t- 

The  ballot  boxes  being  scrutinized  by  the  praeiding  officer, 
the  following  persons  were  declared  to  be  duly  elected  ntem- 
Wrs  of  the  Society : 

852.  a  Newlin  Peirce,  D.D.S.,  Philadelphia. 

853.  Rob't  H.  Alison,  M.  D.,  of  Philadelphia. 

854.  Wm.  D.  Marks,  Prof.  Meeh.  Eng..  Univ.,  Pa. 
H55.  Lewis  .M.  Ilauiit,  Prof.  Civ.  Eng.,  Univ.,  Pa. 

H5G.  Bnrt  (.t.  Wiliier,  Prof.  Anatomy   and   Zoologj^,  Cor- 
nell University  at  Ithjica,  X.  Y. 
And  the  meeting  was  adjourned. 


Stated  Meeting,  May  \Hh,  1878. 

Present,  17  members. 

Viee-I*reaident,  Mr.  Fraley,  in  the  chair. 

Dr.  Worml3',  Prof  Marks  and  Dr.  Alison,  tiewly.«1ected 
members,  were  introduced  to  the  presiding  officer  and  took 
their  seats. 

Lettei-s  ai'foptiiig  membership  were  received  from  Mr.  An- 
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drew  Sherwood,  dated  Mansfield,  Pa.,  May  4,  1878 ;  Prof. 
Wm.  D.  Marks,  dated  Univ.  Pa.,  May  7, 1878  ;  Prof.  Lewis 
M.  Elaupt,  dated  Univ.  Pa.,  May  7,  1878 ;  Dr.  Robt.  H. 
Alison,  dated  250  S.  17th  street,  Philadelphia,  May  8  ;  Dr. 
C.  Newlin  Peiree,  dated  Philadelphia,  May  8,  1878 ;  and 
Prof.  Burt  G.  Wilder,  dated  Ithaca,  N".  Y.,  May  9, 1878. 

Acknowledgments  of  the  receipt  of  diplomas  of  member- 
ship were  received  from  the  Hon.  Craig  Biddle,  Mr.  Edward 
Penington,  Mr.  H.  Armitt  Brown,  Prof.  Thos.  M.  Drown, 
Mr.  John  F.  Carll,  Prof.  J.  L.  Campbell,  Hon.  M.  Russell 
Thayer,  Mr.  C.  V.  Riley,  Mr.  Samuel  R.  Langley,  Mr. 
Gideon  E.  Moore,  Mr.  I.  H.  McQuillen,  Prof  C.  F.  Brackett, 
Dr.  Wm.  Goodell,  Mr.  Chas.  E.  Hall,  Mr.  A.  R.  Grote,  Prof.  T. 
F.  Crane,  Prof.  H.  T.  Eddy,  Mr.  Andrew  Sherwood,  Mr.  J. 
M.  Hart  and  Mr.  John  McArthur. 

Acknowledgments  of  the  receipt  of  numbers  of  the 
Proceedings  were  received  from  Prof.  L.  Riitimeyer,  dated 
Basel,  February  5, 1878  (99) ;  the  Lit.  and  Phil.  Society  of 
Liverpool,  Jan.  31  (99) ;  the  Smithsonian  Institution,  April 
8  (100);  the  McGill  University,  May  6  (100) ;  and  the  New 
Bedford  Library,  May  11  (100). 

Envoys  were  received  from  the  Societies  at  Nuremberg, 
Gottingen  and  Liverpool;  the  Academies  at  Vienna  and 
Rome,  and  the  Department  of  the  Interior  at  Washington. 

A  letter  of  thanks  to  the  Society  for  the  planting  of  trees 
on  the  University  grounds,  was  received  from  Mr.  Cadwalla- 
der  Biddle,  Secretary  of  the  Board  of  Trustees  of  the  Univer- 
sity of  Pennsylvania,  dated  May  8, 1878. 

Donations  for  the  Library  were  received  from  the  Horticul- 
tural Society  at  St.  Petersburg  (Acta  Horti);  the  Academies  at 
Vienna,  Berlin,  and  Rome;  the  Societies  at  Gottingen,  Nu- 
remberg and  Liverpool ;  the  Revue  Politique  and  London 
Nature ;  the  editors  of  the  Re  vista  Euskara  at  Pamplona ; 
Victoria  Institute  and  John  J.  Bigsby  of  London ;  Geological 
Society  at  Glasgow;  Edinburgh  Observatory ;  Boston  Natural 
History  Society ;  Dr.  J.  S.  Newberry  ;  New  Jersey  Histori- 
cal Society ;    Penn  Monthly,  Medical  News,  Journal  of 
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Pharmacj',  Fraiikliii  InBtitiite,  Zoological  Society,  and  Prof. 
E.  D.  Cope,  of  Philadelphia;  U.  S.  Def-artmeiit  of  the  In- 
terior; UoiverBity  of  Virginia;  Botanical  Gazette;  Daven- 
port Academy  of  Natural  Science,  and  the  (.'onitniasioners 
of  the  Argentine  Republic  at  the  Centennial  Exhibition  of 
1876. 

The  death  of  Prof.  Joseph  Henry,  Secretary  of  I  he  Smith- 
sonian Institution,  at  Waahinfjtou,  May  13th,  1878,  aged  81 
years,  was  aDiiounced  with  appn)priate  remarks  by  Mr. 
Traley. 

Mr.  Roberts  added  his  reminiscences  of  Mr.  Henry  at  the 
meeting  of  the  British  Association  at  LiveqxKtl,  in  1837, 
and  described  a  characterietie  scene  between  him  and  Dr. 
Dio.  Lardner,  and  the  cordial  reception  of  Mr.  Henry,  hy 
the  distinguished  members  of  the  Association  then  present; 
the  commencement  of  many  warm  and  lasting  and  houo^ 
able  friendships. 

On  motion  Mr.  Fairmau  Rogers  was  appointed  to  prepare 
an  obituary  notice  of  the  deceased. 

The  death  of  Mr.  Robert  Frazer,  at  Philadelphia,  May 
4th,  1878,  aged  years,  was  announced  by  the  Sicretary. 

On  motion  Mr.  Persifor  Frazer,  Jr.,  was  appointed  to  reail 
an  obituary  notice  of  the  deceased. 

A  letter  to  the  Secretary  respecting  an  extract  from  a  pa- 
per on  Gas  Analysis,  by  Prof.  Sadtler,  published  in  the  Pro- 
ceedings under  date  of  April  6th,  1878,  was  received  from 
Prof.  Henry  Morton,  dated  Uoboken,  N.  J. 

Mat  15,  1878. 
To  Ike  Steretary  American  PkUotophifal  Soeittg. 

Dear  Sir  : — In  a  prinWd  copy  of  b  paper  "On  tlie  calculation  of  Resulls 
in  Gas -Analyses,"  read  l>ctoie  the  American  Philosophical  Society,  .Vpril 
6,  imS,  by  Professor  Samuel  P.  Sadtler,  which  I  have  just  recelTCd,  I  And 
the  following  statement : 

"  In  a  private  letter  to  ProfcsBor  Morton,  dated  December  Slst  lul.  in 
answer  to  one  rcceiTed  from  him  &  day  or  two  before,  calling  my  auemios 
to  the  error,  I  acknuwledgeii  the  error  of  the  formula  used  hy  me  to  mj 
printed  paper,  aiid  nientioneil  tliiit  I  wag  proposing  to  rectify  the  lesultu 
flrsi  puhliahed  by  the  aid  of  otbcr  tests," 
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corrected  llio  flret  lot  ai 
Ibis  letter  contAiiie  oa  the  mat 
feasor  SwUler  at  llie  time  of  v 
ceruioly  noUiio!;  wliatever  l 

.  On  the  coiitrary,  wlic 
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Proreasor  SaiUltr  is  lien-  no  doiiU  quoting  from  memory,  and  diiCB  not 
int^ind  to  Blate  what  is  nut  true,  but  ub  tUe  Blat«infiit  ia  do[  oaly  iiicorrecl, 
but  by  retisoa  of  its  lonccuncy  cnsls  a  reflection  upon  mc.  1  feei  bound  tu 
call  for  &  correction.  Profi-ssor  Sftilllfr's  leiicr  of  Duocuiber  Slsi  is  now 
before  me,  and  tlic  only  pussHge  having  any  reference  to  the  maiter  rends 
BB  TullowB  : 

'■About  Ibo  formala,  I  am  sorry  that  my  firel  mialake  still  siands  on 
record  uncorrected,  I  bad  copied  tlie  fi)rinula"  I  flret  iiseti  Trom  Foueou's 
article  on  analyses  of  '  Pennsylvania  Nfttural  Gases'  In  Comptea  Rendus, 
n  my  second  lot  of  analyses  mftde  for  the  Survey,  I  corrected  it.  and 
,e  time."  Tbla  ineludes  every  word  nbicli 
:r  reforrud  to,  and  wliile  it  may  be  tlial  Fro- 
iling  iinew  all  about  the  matter,  tiiere  wub 
imply  IliHl  sucli  was  the  case  in  \vhnt  lie 
iwn  tlint  Foueou's  article,  in  the 
Oomples  Kendua  referred  to,  contains  nc  farinuta  whal-tHT,  and  thai  no 
Mrrartion  of  analyses  was  possible  for  tbe  simple  reason  that  the  correction 
of  the  error  showed  ang  amilym  to  be  impossible  except  by  discorerlag  n 
new  method,  it  will  appear  lliat  I  Iind  good  cause  to  believe  that  Proressor 
Badller  was  entirely  in  tlie  dirlc  upon  the  subject. 

As  to  the  assertion  that  lie  said  in  this  letter  "  that  (he)  I  was  proposing 
to  rectify  the  results  as  first  pulillsbed  by  the  aid  of  other  tests,"  it  is 
Ritnplj  a  lajise  of  memory  on  his  port,  as  nothing  of  the  sort  exists  in  the 
letter. 

In  a  memoir  by  Fouqu£  (not  Fuucou),  immediately  following  that  of 
Poucou  in  the  Comptea  Bendus,  we  ilo  flud  riirniulffi  in  some  son  resembling 
those  nsed  by  Professor  Badtler,  but  not  containing  his  error.  Fouqui's 
formula  are  In  fact  perfectly  correct,  and  so  are  his  results,  his  only  fuult 
lHy  in  tUiling  to  perceive  that  hydrogen  mighi  be  regarded  as  a  lower 
memlier  of  the  marab-gaa  series,*  and  tliug  find  a  place  in  his  general 
equation. 

Yimru  resiiectfuUv. 

'  HENRY  MOKTON. 

Prof.  Sadtler,  to  whom  the  letter  had  heeti  shown  pi-evious 
to  the  meeting,  read  a  written  reply  to  Prof.  Morton's  state- 
ments, 

In  tlie  letter  from  Proressor  Morton  jusl  read  before  the  Siiclcly,  he 
quotes  from  my  puper  read  here  on  April  5tii,  the  pnntgrupb  relating  to  the 
correspondence  which  iiaased  lietwecn  us  about  December  Slst  lost,  and 
sttpposee  that  I  was  quoting  from  memory.  Tills  is  certainly  true.  I  had 
not  oopii-'d  tile  letter,  as  it  was  regarded  by  me  so  entirely  one  of  frienilly 
carrespondeuce,  tliat  I  deemed  such  a  step  unnecessary.  My  reco!lec!io  i  of 

il  byMr.  Wni.  E.Oeyi>riinclni;H«lrLn  our  paper  la  th« 


724 

my  words  must  llierefore  Imve  liecn  nn  incorrect  one  when  I  supposed  Ihal 
witti  nij  ncknowlcdgment  of  the  error  I  meatiuDed  the  test  proposed  hf  me 
In  Sepleniber  tasl  here  herorc  the  Society.  I  certaiul}'  huve  heca  onder  the 
imprcBSiuQ  tliat  I  allnded  lo  them  in  writing  tii  him  at  tliat  time.  In  this 
point  thoD,  I  have  done  Proressor  Morton  an  injustice.  I  must  still  tviy  on 
my  recolleciiuD  of  what  I  wrote  In  that  letter,  but  I  do  not  think  1  alluded 
to  Fuiicou'g  article  at  nil  in  writing  to  him.  I  think,  if  Profeasor  Morion 
would  look  at  my  letter  again,  he  will  see  that  I  alluded  l«  Foiiqu^'s 
article.  It  would  liave  lieen  abaurd  for  me  to  hare  appealed  to 
Fniiniu'B  article  ae  that  was  a  frenloginil  one,  and  dealt  only  with  the 
luatier  of  the  occurrence  of  these  natural  gaits.  The  article  of  Fomiu<5, 
which  follows  it  in  the  Complcs  Rcndus,  on  the  other  hand  opeaks  of  ibe 
analysis  of  these  gases,  and  givea  equations  for  such  analysis.  So  what  Pro- 
r«sei)r  Morton  says  in  italics,  viz.:  that  the  anicle  of  Foucoa  referred  to 
"ctmtained  no  femttlm  whalevtr,"  is  [rue,  hut  has  no  bearing  npon  t)ie 
queslion  at  issue.  I  have  alluded  in  every  paper  which  I  have  publjelied 
on  tills  matter,  including  those  In  Professor  Morion's  hands  at  ibc  lime  of 
bis  first  writing,  to  Fouqu^'s  ronnulas  and  his  article,  found  in  Camples 
HcnduB,  Vol.  87,  p.  1048,  and  not  to  Foucou's  article,  found  just  before  it 
OQ  page  1041.  In  my  last  paper,  read  here  on  April  5th,  I  quote  Pouqufi'a 
language  on  the  subject  just  as  it  appears  in  the  original  French,  a.oi  I 
think  llie  words  are  capable  of  but  one  intcqirelalion,  vi*.;  Ihat  which  I 
gave  lliem.  That  Fonijinf  wiis  in  error,  iind  tiisl  I  fell  originally  into  the 
same  error,  does  notmakemeguilty  of  a  willful  prevarication  iatbismatter 
of  quoting  Fouqu^. 

Professor  Morton  says  that  "Fouque's  formulce  are  in  (act  perfectly  cor- 
rect, and  so  are  hia  results,  his  only  fault  lay  in  failing  to  perceive  that 
hydrogen  might  be  regarded  as  a  lower  member  of  tbe  marah-gos  seriea, 
and  thus  Hnd  a  place  in  hia  general  equation." 

Professor  Morton,  in  calling  attention  to  my  errors,  seems  to  me  to  be 
willing  lo  let  Fouquf  off  much  too  easily.  His  fault  is  greater  than  that 
here  indicated.  Fouqu*!  literally  translated  says,  "a  mixture  of  these  car- 
hides  with  free  hydrogen  prevenln  this  condition  from  being  realized.  Il  is 
therefore  ciisy  to  recognize  if  a  mixture  of  gaseous  hydrocarbons  consist  ex- 
clusively of  carbides  of  tbe  formula  C"  H^"  I  '^."  He  therefore  not  only 
"fails  to  perceive  that  hydrogen  might  be  regarded  as  a  lower  memlier  of 
the  mnrsh-goa  series, ' '  to  use  Professor  Morton's  words,  but  says  distinctly 
tliat  its  presence  interferes  with  the  realisation  of  an  equation  character- 
iatic  of  tlie  marsh-gas  hydrocarbons  as  a  series. 

I  have  no  desire  to  shield  myself  behind  Fouquf's  IHulls,  but  I  wish  to 
be  given  credit  for  a  faitbfhl  inierpretalion  of  his  language,  and  for  a  wil- 
lingness lo  acknowledge  my  errors  when  they  are  pointed  out. 

The  yeeretary  exhibited  by  permission  of  Mr.  Lorenz, 
Chief  Engineer  of  the  Readin;j^  R.  R.,  the  stone  slab  from 
the  Elleiigowan  Colliery  shaft,  bearing  the  Batrachian  foot- 
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meyer;  the  Geographical,  Anthropological,  Antiquarian  and 
Medical  Societies  of  Paris;  Annales  des  Mines  and  Revue 
Politique ;  the  Geographical,  Physical  and  Linuean  Societies 
at  Bordeaux ;  the  Royal  Institution,  Zoological,  Geographi- 
cal and  Astronomical  Societies  in  London ;  Journal  of  For- 
estry and  Nature;  the  Canadian  Naturalist;  Cambridge 
M.  C.  Z. ;  Boston  N.  H.  S:  Appalachian  Club;  Massachu- 
setts Board  of  Health  ;  Silliman's  Journal ;  Franklin  Insti- 
tute, Journal  of  Pharmacy,  Medical  News,  Penn  Monthly; 
Historical  Society,  Pa. ;  Geological  Survey,  Pa. ;  Judge 
Kelly ;  S.  H.  Scudder ;  U.  S.  Fish  Commissioners  ;  Wiscon- 
sin N.  H.  Association  ;  Botanical  Gazette  ;  Min.  de  Fomento 
of  Mexico ;  and  the  Cincinnati  N.  H.  Society. 

The  Librarian  displayed  a  set  of  21  colored  plaster  casts, 
or  imitations  of  original  Archfelogical  American  specimens, 
in  Prof.  Guyot's  Museum  at  Princeton  College,  N.  J.,  made 
by  Prof.  Matile,  and  presented  to  the  Cabinet  of  the  Ameri- 
can Philosophical  Society,  by  Prof.  Guyot,  as  a  return  for 
the  permitted  copy  of  many  of  the  antiquities  in  the  Cabi- 
net, for  the  use  of  the  Museum  at  Princeton.  On  motion  it 
was  resolved  that  the  thanks  of  the  Society  be  tendered  to 
Prof.  .Guyot  and  Prof.  Matile  for  this  beautiful  addition  to 
the  Society's  collections. 

The  Librarian  reported  that  Part  III  of  the  Catalogice  was 
printed  and  ready  for  distribution;  including  Class  VI, 
Sociology,  Manufactures,  Commerce,  War  and  Law ;  making 
a  volume  of  300  pages,  bringing  the  running  folio  up  to 
page  942.     On  motion  the  distribution  was  ordered. 

The  decease  of  Mr.  Wm.  M.  Gabb,  at  Philadelphia,  May 
30th, aged  39, wa«  announced  with  appropriate  remarks  5y  Dr. 
Horn,  who,  on  motion,  was  appointed  to  prepare  an  obituary 
notice  of  the  deceased. 

Prof.  Chase  communicated  a  paper,  entitled  "  On  rotation 
and  radiation." 

Dr.  Weir  Mitchell,  communicated  a  paper,  entitled  "  The 
effect  of  Irrelation  of  a  polarized  nerve,  Pfliiger's  Electri- 
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onus;  by  B.  F.  Lautenbach,  M.  D.,  Ph.  D."  (165  Mas.  pp. 
of  text  and  tables.)     Referred  to  tbe  Secretaries. 

Mr.  Blodgett  exhibited  and  described  a  number  of  speci- 
mens of  copper-silver  ores  from  the  mines  of  Huantajaya  in 
Peru,  on  the  borders  of  Bolivia,  8  miles  b:»ck  from  the  coast 
at  Iquiqoe,  and  1*^  west  of  Potosi ;  2560  feet  above  tide  ;  col- 
lected by,  or  under  the  direction  of  Governor  Pmdoof  I'era, 
and  sent  to  Philadelphia,  in  pursuance  of  a  plan  for  closer 
commercial  intercourse  between  Peru  and  the  United  States. 
Mr.  Blodget  exhibited  charts,  showing  the  situation  of  the 
mines;  and  also  the  positions  in  the  interior  where  newly 
discovered  valuable  deposits  of  guano  were  now  exploited 
for  commerce. 

Prof.  Halderman  read  a  paper  for  the  Transactions,  on 
aboriginal  relies  of  great  age  found  in  30  inches  of  earth, 
in  the  small  cave  near  bis  house,  at  the  base  of  Chicques 
rock,  on  the  east  bank  of  the  Susquehanna  river,  above  0»- 
lumbia,  in  Lancaster  county,  Pennsylvania  ;  and  exhibited 
a  selection  of  tht^rn  iirnmgod  olussicully  on  14  (.'unls,  to  be 
drawn  and  printed  in  illustration  of  his  memoir.  On  mo- 
tion it  was  referred  to  a  committee  consisting  of  Dr.  Daniel 
G.  Brinton.  Prof.  Jos.  Leidy  and  Prof.  Lesley. 

Prof.  Houston  exhibited  a  microphone  relay  made  by  him- 
self and  Prof.  E.  Thomson  of  the  Philadelphia  High  School, 
to  be  applied  to  Bell's  articulating  telephone. 

Prof.  Barker  exhibited  a  suite  of  Mr.  Edison's  instru- 
ments invented  and  made  by  him  during  the  last  year  or 
two,  and  showed  that  there  was  nothing  original  in  any  of 
the  inventions  of  Mr.  Hughes  ("  Prof,  Hughes  ")  of  London. 

Dr.  Sadtler  communicated  a  paper  entitled  "Contribution 
No.  XIV,  from  the  Laboratory  of  the  University  of  Pennsyl- 
vania, A  new  monoehlordinitrophenol  and  an  aniline  deri- 
vative of  the  same.  Ifo.  2,  On  Beryllium  borate,"  by 
Edgar  F.  Smith. 

Pending  nominations  Nos.  857  to  869  and  new  nomination 
No.  870  were  read. 

And  the  meeting  was  adjourned. 
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